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Ms. Demaree Collier 
Remedial Project Manager 
U.S. EPA, Superfund Division 
77 West Jackson Boulevard, SR-6J 
Chicago, Illinois 60604 

Via Federal Express 

DATE: 11 December 2006 

SUBJECT: Transmittal of Technical Letter Report 
Matthiessen & Hegeler Zinc Company Site 
LaSalle, Illinois 

In ftilfillment of the requirements of Task 1.1 of the Statement of Work (Appendix A) of the Administrative 
Settlement Agreement and Order on Consent for Remedial Investigation and Feasibility Study ("Settlement 
Agreement"), U.S. EPA Region V CERCLA Docket No.V-W-'06-C-856, between the U.S. EPA and Cams 
Corporation and Cams Chemical Company, Geosyntec Consultants is submitting a copy of the Technical 
Letter Report for Operable Unit #1 by ovemight courier. The purpose of this report is to: (i) compile and 
present existing OUI data, including information about site activities, waste disposal practices, and results of 
previous invesdgations; (ii) discuss the presence of contamination at OUI; and (in) identify potendal data gaps 
to be addressed by the RI/FS Work Plan. 

If you have any questions or need clarification with regard to the information presented in the technical letter 
report, please contact Ms. Nandra Weeks, or in her absence, Ms. Jill Johnson at (904) 388-8821. 

Sincerely, 

L 
Nandra D. Weeks, P.E. 
Project Manager 

Copies to: Illinois EPA, Bureau of Land, Federal Site Remediation Section (Clarence Smith) 
Cams Corporation (Chithambarathanu Pillai Ph.D.) 
Mayer, Brown, Rowe & Maw, LLP (Michelle Gale) 
Patricia Spillane (Zurich North America) 
Bill Bow (LFR Inc.) 

FRI093/Delivei'ablesAreclinical Letter Repoi1/Cover Letter 

engineers I scientists I innovators 



1^ 

3 



Geosyntec'̂  289 Great Road, Suite 105 
Acton, Massachusetts 01720 

PH 978 263 9588 

consultants ww^gL^j^^^xom 

December 2006 

Ms. Demaree Collier 
Remedial Project Manager 
United States Environmental Protection Agency, Superfund Division 
77 West Jackson Boulevard 
Chicago, Illinois 60604 

Subject: Technical Letter Report Summarizing Previous Site Investigations 
Matthiessen and Hegeler Zinc Company Site, Operable Unit #1 
LaSalle, Illinois 

Dear Ms. Collier: 

In accordance with Task I of the Statement of Work for Matthiessen and Hegeler (M&H) Zinc 
Company Site Operable Unit #1 (OUI), GeoSyntec Consultants (GeoSyntec) has prepared this 
Technical Letter Report on behalf of Carus Corporation and the Carus Chemical Company 
(hereafter collectively referred to as Carus), prior to planning the Remedial Investigation 
(RI)/Feasibility Study (FS). The Statement of Work (SOW) is a component of the 
Administrative Settlement Agreement and Order on Consent (ASAOC) between USEPA Region 
V, Carus Corporation, and Carus Chemical Company. The purpose of this report is to: (i) 
compile and present existing OUI data, including information about site activities, waste 
disposal practices, and results of previous investigations; (ii) discuss the presence of 
contamination at OUI; and (iii) identify potential data gaps to be addressed by the RI/FS Work 
Plan. 

The remainder of this technical letter report consists of the following: (i) OUl setting and 
background, which includes location and history in the context of all operations at the site, an 
overview of surrounding properties, the physiogi'aphic and climatic setting, and an aerial 
photograph review; (ii) regional and OUl hydrology, geology, and hydrogeology; (iii) analytical 
results from previous investigations; (iv) a summary of pertinent findings from previous 
investigations; and (v) a discussion of data gaps to be addressed as part of the RI/FS Work Plan. 
Tables and figures are provided as attachments to this letter. 
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SITE SETTING AND BACKGROUND 

Site Overview 

OUI is a portion of the broader M&H Zinc Company Superfund Site, located on the east side of 
LaSalle, Illinois. Figure 1 presents an overview of the Site, which encompasses approximately 
183 acres of defined property plus any off-property areas, such as the Little Vermilion River, 
which may have been affected by the Site's manufacturing history. The Site is divided into two 
operable units: OUl, comprising the Carus facility in the south, the slag pile created from M&H 
operations, and the Little Vermilion River, and OU2, comprising the former M&H Zinc 
Company in the north. The ASAOC requires Cams' participation in a sitewide RI/FS, which, for 
Carus, specifically entails: (i) performance of OUl-related activities, and (ii) combination of 
invesdgafive findings from OUI with those from 0U2 provided by USEPA's contractor into 
sitewide reports as needed. 

0U2 encompasses approximately 132 acres of upland soils. It is bounded to the south by OUI, 
to the east and north by the Little Vermillion River, and to the west by the town of La Salle. Its 
industrial history principally entailed zinc smelting, plating, and stamping operations. OUI, 
which is the subject of this technical letter report, is described in more detail in the next section. 

OUl Description 

OUI is comprised of three areas: (i) Cams' manufacturing facility; (ii) a slag pile related to the 
former M&H smelter operafions; and (iii) the Little Vermilion River. The Cams manufacturing 
facility is located at 1500 8th Street, in the northwest quarter of Secfion 14 and in the northeast 
quarter of Section 15 in Township 33 North, Range I East of the Third Principal Meridian in 
LaSalle County, Illinois. The slag pile is located in the northwest quarter of Section 14 in the 
township referenced above and is bordered to the east by the Little Vennilion River. The river 
generally mns from north to south toward its confluence with the Illinois River approximately 
one mile south of the Site; it also serves as the eastem boundary of OUI and 0U2. A location 
map is provided as Figure 1. Note that the northern boundary of the slag pile serves as part of 
the boundary between OUI and 0U2; this boundary is dashed on associated figures because the 
boundary is estimated at present. Likewise, the spatial extent of site-related impacts in the Litfle 
Vermillion River will be better understood during and after RI characterization; hence, dashed 
boundary lines immediately to the north and south of the site indicate possible study boundaries. 
The main plant area of Cams contains numerous buildings associated with manufacture of 
potassium permanganate and other specialty chemicals. Property to the east of the main plant 
area includes, from west to east: (i) the eastern embankment of the manufacturing facility; (ii) a 
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segment of the former Illinois Central Rail Road (ICRR) embankment; (iii) the slag pile 
associated with the M&H Zinc Company Site; and (iv) a holding pond (also known as the south 
lagoon). OUI is bounded by 0U2 of the M&H Site to the north; a limestone quarry, a cemetery, 
and farmland to the east; and private residences to the south and west. 

OUI is currently used for industrial purposes (manufacturing). The Cams manufacturing facility 
began operafions at the present location in the early 1900's. A figure showing the overview of 
process areas is provided as Figure 2. Based on historical records, the slag pile likely began to 
be formed in the early 1860's and was completed in the early I960's. 

Industrial History 

OU2 property, located north of the Cams manufacturing facility at 900 Sterling Street, began 
primarily as a zinc processing facility in the mid I800's. It is presumed that most of OU2 was 
farmed prior to industrial activity; however, two abandoned deep coal mines exist on 0U2. Coal 
extracted from these mines was likely used in the furnaces for zinc smelting processes. 

A historical overview of the Cams and M&H operations has been developed based on the 
following sources: (i) review of available plat surveys of the surrounding area from 1876 to 
1925 (obtained from the LaSalle County Historical Society); (ii) historical photographs from 
1939 to 1988 (obtained from the University of Illinois at Urbana-Champaign); (iii) site 
topographic maps; and (iv) interviews with individuals familiar with historical site operations. 
The histoncal aerial photographs depict the Cams and the M&H properties from 1939 to 1988 
and provide an indication of past disposal practices. These historical aerials are presented as 
Figures 3 through 7. A historical overview is provided below: 

• In the mid-I800's, M&H began operafions primarily as a zinc processing facility under 
the name of Matthiessen and Hegeler. Zinc ore was imported to the M&H property 
where it was refined, recovered, and rolled for industrial use. By-products, including 
sinter, slag, and other off-specificafion materials, were placed south and east of the M&H 
plant in the area that is now between the M&H and Cams plants and the Litfie Vennilion 
River. Portions of the slag and sinter were placed on property now owned by Cams. 

• Based on the plat survey, in 1876, a large portion of the property now owned by Cams 
was likely used for agricultural purposes. Property owners included: (i) Zinc Rolling 
Mills, northwest of the ICRR; (ii) F. Gray, in the Little Vennilion River valley area; (iii) 
ICRR for the railroad and a round house located southwest of the site; and (iv) small lots 
west of the ICRR owned by various individuals. The largest portion of property was 
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owned by F. Gray. This property included the Grist Mill and several other buildings. 
The Gnst Mill was constmcted on an island between a large river arm (likely to be the 
Litfie Vermilion River bed enlarged by a dam regulafing the river flow) and a narrow 
river arm (likely to be artificially excavated). The Litfie Vermilion River flowed from its 
present location north of the slag pile, toward the south-southwest where the holding 
pond is presently located, and then toward the southeast. 

Based on the plat survey, in 1876, a mine shaft (Kentucky Shaft) was located on the 
Northern Illinois Coal & Iron Company property. Another coal mine shaft was present 
on the upland area of the M&H property. Coal extracted from these mines was likely 
used in the fumaces for zinc smelting processes. 

Based on the 1895 plat survey, a portion of the property owned by the Northem Illinois 
Coal & Iron Company was purchased by M&H. 

On the 1905 and 1906 plat surveys, no significant changes occurred. On the 1925 plat 
survey. Cams is shown as a property owner of the northwest quadrant of the present 
manufacturing facility property. No other significant changes were noted on the plat 
survey. 

Based on an aerial photograph, by 1939, most of the slag had been placed in its current 
location. 

Based on an aenal photograph, in 1953, a new river channel was noted downstream of 
the slag pile, east of the former river channel. 

Based on an aerial photograph, in 1958, the Little Vermilion River was more prominent 
to the east of the slag pile, and joined the former river channel downstream of the site. 

Based on an aerial photograph and site interviews, by 1961, the holding pond had been 
constmcted at the southeast comer of OUI and received wastewater discharge (process 
water) from the Cams manufacturing facility. The holding pond improved effluent 
handling methods and curtailed direct discharge of the effluent to the Little Vermilion 
River. 

Based on the aerial photographs, site interviews, and topographic maps, it appears that 
between 1961 and 1988, the holding pond berm was raised twice and the pond dredged at 
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least once. In the 1988 aerial photograph, approximately 1,300 ft of the slag pile's 
eastem edge was in contact with the Little Vermilion River. 

• In the late 1970's, M&H reportedly filed for bankruptcy, and operafion of the rolling mill 
was taken over by Zinco. In 1991, Zinco merged with LaSalle Rolling Mills, which was 
the surviving corporation. LaSalle Rolling Mills continued operations until the late 
I990's and perfonned smelfing, rolling, casfing, stamping, and plafing of zinc and 
aluminum sheet and wire products. 

Current Operations 

The manufacturing and business operations of Cams and M&H have always been separate. 
Cams began operafions in 1915 manufacturing potassium pennanganate products used for water 
purification and wastewater treatment. Today, approximately 15,000 tons of potassium 
permanganate are produced annually at the Cams facility. Addifionally, Cams produces sodium 
permanganate and a specialty line of products. Sodium pennanganate is used by the electronics 
industry for descumming and descaling. Other products are used for denim highlighting, 
chemical synthesis and punfication, wire descaling, and acid mine leachate treatment. Air filter 
media are produced for air purificafion use in residential, commercial, and industrial buildings. 

Beyond some warehousing, there are no known current operations on the former M&H property 
comprising 0U2. 

Materials Management and Waste Disposal Practices 

According to the Screening Site Inspecfion (SSI), originally Cams manufactured potassium 
permanganate at the facility in LaSalle and over fime other products were added, including: 

• manganese dioxide • chlorides 

• sodium permanganate • nitrates 

• PPC 2,3, pyridine dicarboxylic acid • cesium carbonates 

Currently, the following products are manufactured at the Cams facility: 

• Potassium permanganate • Manganese dioxide catalysts 

• Sodium pennanganate • Blended phosphates 
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• Blended zinc phosphates 

Raw materials stored in bulk include: 

• Manganese dioxide ore 

• Potassium hydroxide solufion 

• Liquefied oxygen 

Sodium silicofluoride 

Phosphoric acid 

Sodium hexameta phosphate 

Cams also stores the following chemicals in smaller volumes than the chemicals listed 
above: 

Manganese sulfate 

Copper sulfate 

Aluminum oxide 

Silicon dioxide 

Sodium acid pyrophosphate 

Tetra potassium pyrophosphate 

Disodium phosphate 

Dipotassium phosphate 

Calcium oxide 

Calcium chloride 

Calcium nitrate 

Sodium chloride 

Sulfuric acid 

Nitric acid 

Hydrochloric acid 

Sodium hydroxide 

Sodium carbonate 

Sodium bisulfite 

Sodium silicate 

Zinc chloride 

Zinc oxide 

Zinc sulfate 

Non-contact cooling water from potassium pennanganate operations is discharged into the 
holding pond. Water is discharged to the Little Vermilion River via a National Pollution 
Discharge Elimination System (NPDES) regulated discharge point. Process water from the pilot 
plant is treated on-site and discharged to the publicly owned treatment works (POTW) of the 
City of LaSalle. Solid wastes are disposed of off-site in a Cams-owned landfill. 

FR0756\JR60143 (TECHNICAL LETTER REPORT) DOC 

engineers I scientists I innovators 



Ms. Demaree Collier 
Page 6 
11 December 2006 

Physiographic and Climatic Setting 

The Cams manufacturing facility is located within LaSalle County, which consists of a flat 
upland area with an average elevation of 650 to 750 ft (1927 North American Datum). The 
facility lies at an elevation of approximately 580 ft, except near the eastem boundary of the site, 
where the elevation decreases to approximately 460 ft at the boundary of the Little Vennilion 
River. The Little Vermilion River flows north to south for approximately one mile from the 
facility where it discharges into the Illinois River. The Illinois River Valley divides LaSalle 
County into approximately two equal secfions. The Illinois River Valley is approximately one 
mile wide at the County of LaSalle, with relafively steep bluffs approaching 150 ft high. 

The temperature in the City of LaSalle varies between approximately 18°F in January to 86°F in 
July. Mean annual rainfall is approximately 34 inches. The prevailing wind is from the south 
with an average velocity of 11 mph. 

GEOLOGY AND HYDROGEOLOGY 

Overview 

The information presented in this section is based on boring logs and field notes from previous 
field investigations, as well as published literature. A detailed description of the regional and 
OUI hydrology, geology, and hydrogeology is presented below, as well as a discussion of 
groundwater fiow characteristics. Cross-sections were developed based on the results of prior 
investigafions. The cross-secfions illustrate GeoSyntec's understanding of the geologic profile of 
areas within OUl. A cross-section location map is presented as Figure 8 and cross-sections A 
through G are presented in Figures 9 through 12. 

Surface Hydrology 

Regional Surface Hydrology 

LaSalle County lies within the Illinois River Drainage Basin. The Illinois River flows across the 
central portion of LaSalle County in a westerly direcfion. Overall, LaSalle County is moderately 
well-drained, although marshes occur near the headwaters of some upland creeks. Important 
tributaries of the Illinois River include the Fox River, the Vermilion River, and the Little 
Vermilion River, the latter of which flows from north to south along the eastem property 
boundary of the site. 
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OUl Surface Hydrology 

The most important feature influencing surface-water flow at and near the site is the Little 
Vermilion River. The majority of the surface-water mnoff across OUl has been directed toward 
the holding pond. The holding pond discharges to the Little Vermilion River through a NPDES 
permitted discharge pipe. The easternmost edge of the slag deposits occur within the 100-year 
flood plain of the Litfie Vermilion River as designated by the United States Geological Survey 
(USGS). In general, surface-water mnoff across 0U2 is directed toward the Little Vennilion 
River. 

Geology 

Regional Geology 

The regional geology of north-central Illinois consists of unconsolidated Pleistocene glacial 
deposits overlying Paleozoic sedimentary deposits. For the purposes of this investigation, the 
Paleozoic strata can be divided into lower Paleozoic deposits and upper Paleozoic deposits. The 
lower Paleozoic deposits consist primarily of sandstone, dolomite, and shale, and are on the 
order of 4,800 ft thick. The upper Paleozoic deposits, which are entirely of Pennsylvanian age, 
consist primarily of shale, limestone, sandstone, and coal, and are on the order of 400 ft thick. 
The distinction between lower and upper Paleozoic deposits is significant with respect to the 
LaSalle Anticline, which is the most important geological stmcture in the region. 

The LaSalle Anticline is a sharp, southwestward-dipping fiexure in the lower Paleozoic 
sedimentary strata. The fiexure was formed after deposition of the lower Paleozoic strata but 
before deposition of the upper Paleozoic strata. The axis of flexure on the northwest to southeast 
trending anticline is located approximately one mile to the northeast of the site. The effect of 
this flexure is that lower Paleozoic strata that exist at depths of 1,500 ft at an approximate 
distance of 1.5 mile to the southwest of the site are exposed at or near the ground-surface about 
one mile to the northeast of the site. However, this sharp flexure does not occur within the upper 
Paleozoic (Pennsylvanian) strata. The upper Paleozoic deposits merely overlap and thin against 
the flexure. 

During the Mesozoic and early Cenozoic periods in Illinois, emergence of the Paleozoic 
fonnations resulted in widespread erosion and production of a low-relief topography. During the 
Pleistocene Epoch, glaciers advanced over the region, scouring out softer rocks and soils. As the 
ice melted, large volumes of rock and soil debris were left behind in the form of glacial drift. 
Glacial drift deposits range up to 600 ft in thickness in the region. 
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Glacial-drift thicknesses near the site were estimated from formation descnptions provided in 
well constmction reports, submitted by well drillers to the Illinois Department of Public Health 
(IDPH). Within a 5-mile radius of the site, drift thicknesses range from less than 10 ft to 
approximately 100 ft. The average thickness of glacial deposits is approximately 40 ft within an 
area bounded to the south by the Illinois River and the east by the Little Vermilion River. South 
of the Illinois River and west of the Vermilion River, glacial deposits average approximately 60-
ft thick. Northeast of the site, across the Little Vermilion River, glacial deposits appear to be 10-
ft thick or less. Pennsylvanian age and older formafions outcrop to the east of the Liftle 
Vermilion River, as the crest of the LaSalle Anficline is approached. 

Geologic History 

The bedrock of OUI consists of shale and limestone with small amounts of coal and sandstone. 
These rocks were deposited about 300 million years ago during the Pennsylvanian Period in 
shallow marine and swamp environments. Following deposition, these deposits were buried, 
compacted, and cemented into moderately to well-consolidated sedimentary rock. 

Glaciers scoured valleys into the Pennsylvanian deposits during the Pleistocene Epoch, about 
20,000 years ago. This scouring created an irregular surface of fresh bedrock beneath the ice. 
When the ice melted, large volumes of sediment ranging in size from boulders to silt were left 
behind as deposits of till. In some places, silty clay was deposited by wind or standing water. 

Following and also possibly during the Pleistocene Epoch, erosion scoured out the Little 
Vermilion Gorge and appears to have removed nearly all of the glacial deposits from OUl, 
except for a small erosional remnant in the northeastern comer of the Cams main plant area. 
Where Pennsylvanian shales were exposed, up to 8 ft of residual soils have developed. In the 
central part of the Cams main plant area, an erosional gully formed. The geometry of this gully 
is represented in the cross-sections, shown on Figures 9 through 12, and the base of the gully is 
shown in Figure 13 as the base of the fill. Also during this time, stream and fioodplain sediments 
were deposited in the Little Vermilion Valley. 

In the late I800's, zinc smelfing began just to the north of OUI and large amounts of slag and 
some waste sinter were produced. Waste slag was taken from the retorts and transported to OUl 
by the narrow gauge railroad. In the early I900's, a long ridge of slag was deposited along the 
eastem side of the current Cams main plant area. This ridge of slag has the appearance of a berm 
constmcted across the mouth of the gully. 
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General infilling of the gully likely began following constmction of the slag ridge. In the 
northeastern part of the impounded gully, which was close to the narrow gauge railroad, much of 
the fill material consisted of waste sinter from smelfing operafions. In most of the gully, 
however, fill material consisted of fresh to weathered Pennsylvanian green shale. This shale 
appears to have been scraped from a small knoll that probably existed near the location of the 
gully. In the early stages of infilling, a shallow pond appears to have formed in the gully, 
causing deposition of the soft, alluvial soils observed in Boring C-3 and G-05. 

According to a historic site map, by 1928, infilling of the gully had been completed and the area 
was traversed by the tracks of the LaSalle and Bureau County Railroad. The 1928 map also 
shows the earliest Cams buildings. The railroad tracks were removed in the I970's. Around 
1980, the emergency storage area was constmcted utilizing an engineered, compacted clay liner, 
designed to contain liquids in an emergency situation. 

Site Geology and Stratigraphy 

Overview: The rocks and soils beneath OUI were formed as either natural or man-made 
deposits of sediment and fill material. Each type of deposit has chemical and hydrogeologic 
properties which are unique and individually significant to the flow and chemical composition of 
the shallow groundwater beneath OUI. For this report, these deposits can be divided into four 
general groups on the basis of age and origin: 

• the Pennsylvanian System, which includes the bedrock and residual soils formed upon it; 

• the Pleistocene Series, which includes the glacial deposits in the northeastern comer of 
the main plant area; 

• Holocene alluvium, which is confined to the bottom of the Little Vermilion Valley; and 

• modem fill, which includes all materials which have been deposited or reworked by 
human action since the onset of industrial operations. 

The remainder of this section consists of a systematic description of each of these four groups of 
materials, including: (i) overall makeup and distribufion; (ii) intemal composifion; and (iii) a 
general description of hydrogeologic properties, if applicable. 

Pennsylvanian System: The Pennsylvanian System consfitutes the bedrock and underlies the 
entire area around OUI. Within the area of investigafion, the Pennsylvanian System consists of 
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horizontal or nearly horizontal layers of shale and limestone with a few thin beds of coal and 
sandstone. In many areas, a mantle of residual soil has developed within the upper few feet of 
the Pennsylvanian deposits. The fijll Pennsylvanian section at OUl, down to the level of the 
Little Vennilion River, is shown on Cross-Section A (Figure 9). On the cross-secfions (Figures 
9 through 11), the Pennsylvanian System was divided, from the top down, into the following four 
units: (i) green shale, which includes some coal and gray claystone; (ii) red shale; (iii) limestone; 
and (iv) gray shale with thin beds of limestone. 

The green shale unit actually consists of several layers of green, calcareous shale, a layer of 
green calcareous siltstone, a thin bed of coal, a layer of gray claystone, a layer of bituminous clay 
and shale, and at least one thin bed of marlstone. Addifionally, within several feet of the natural 
ground surface, a manfie of residual soil has developed in the top of the green shale unit. 

In the layers of green calcareous shale and siltstone, groundwater appears to fiow slowly through 
small, widely spaced fractures. Where weathering has reduced the amount of calcareous cement, 
some intergranular flow may also take place. The intergranular hydraulic conductivity of the 
weathered green shale at Monitoring Well G-02 was measured to be 9.9 x 10"̂  cin/s on the basis 
of laboratory hydraulic conductivity tesfing. 

Although it is very thin, the coal bed is highly fractured and therefore has high hydraulic 
conductivity, probably giving it a transmissivity comparable to the entire calcareous green shale 
section. During the drilling of Monitoring Well G-03, free water was not encountered in the 
split-spoon samples, except when the coal bed was penetrated. Addifional water was 
encountered in the bituminous claystone and shale at points where the organic content was 
sufficiently high to make the clay of very low plasficity. Based on a slug test perfonned in 
Monitoring Well G-02, the gross hydraulic conductivity of the green shale was measured to be 
about 4 X 10'̂  cm/s. 

The red shale unit is much more uniform than the green shale unit and is disfinguished by its 
color, its medium plasticity, and the absence of calcite either as fossils or as cements. Due to the 
absence of calcite and the medium plasticity, groundwater fiow most likely occurs by means of 
molecular diffiision and limited fracture flow. In clays of medium plasticity, fracture fiow is 
limited somewhat by the tendency of the clays to swell slightly in the presence of fresh water. 

The limestone unit is about 50 ft thick and is believed to underlie the main plant area of OUI. 
This limestone was encountered only in Boring G-01 but was observed in an outcrop along the 
bluffs of the Little Vermilion River (see Cross-Section A, Figure 9). Except for fractures, the 
limestone unit is impenneable. Although significant fractures were observed within the 
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limestone, they were present at a relatively low density (approximately one fracture every 30 to 
100 ft along the face of the outcrop). This low density of fractures indicates a low transmissivity 
for the limestone unit. No karst development was observed. 

Pleistocene Deposits: The Pleistocene Series is confined to the northeast comer of the main 
plant area, where it forms a layer up to approximately 20 ft thick. The Pleistocene Series 
consists of the following lithologies: (i) coarse fill; (li) fine till; and (iii) silty clay. 

In all three types of Pleistocene deposits, groundwater fiows through intergranular pore spaces, 
with the hydraulic conductivity determined by the size and abundance of the pores. The coarse 
till, which has a matrix of sand and litfie or no silt and clay, is characterized by a moderately 
high hydraulic conductivity. In Monitoring Well G-04, the hydraulic conductivity of the coarse 
fill was measured to be approximately 2.7 x 10"̂  cm/s. 

The silty clay and fine till are estimated to have low to very low hydraulic conductivities on the 
basis of their fine grain size. Because the matrix of the fine till and the silty clay deposits are of 
low plasticity, low-rate intergranular flow should dominate. Because of the extremely poorly 
sorted (very well-graded) nature of the fine till, the amount of intergranular space available for 
fiow should be very low, further reducing the hydraulic conducfivity of the fine till deposits. 

Holocene Alluvium: Alluvial deposits appear to be confined to the valley of the Little 
Vermilion River, and are believed to consist mainly of loose silty sand and soft sandy silt. The 
depth of the alluvial deposits is unknown. The alluvial deposits are believed to be of Holocene 
age (within the past 10,000 years), but a Pleistocene component may also be present. In the 
secfion of the river that fiows by OUl, the alluvial deposits appear to have been buried by 
deposits of slag. 

Fill Deposits: Fill deposits were observed to cover large areas of OUI. Significant deposits 
were found mainly in the central part of the main plant area where they constitute the infill 
material for the former gully. The fill deposits are both complex and very significant to the fiow 
and potenfially to the quality of groundwater. In general, the following types of fill were 
observed during this site invesfigation: (i) soil fill; (ii) sinter; and (iii) slag. 

• Soil Fill - Soil fill consists primarily of reworked Pennsylvanian shale. In general, the 
reworked shale appears to have been derived from residual soil developed in the top of 
the calcareous green shale, as well as from unweathered shale and siltstone. The 
reworked shale is characterized by a loosely compacted jumble of shale and siltstone 
clods with a small amount of miscellaneous fill material. In addition to the reworked 
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shale, the following other types of fill soils were identified: (i) sediment from the OUl 
pond that lies beneath the reworked shale in Borings G-05, C-3, and possibly C-10; (ii) 
stmctural fill associated with the Illinois Central Railroad grade; (iii) miscellaneous 
shallow fill and road gravel; and (iv) the compacted clay liner constmcted for the 
emergency storage area. In the reworked shale deposits, groundwater most likely flows 
primanly between large clods of reworked shale and secondarily within the weathered 
clods of shale. The poorly compacted nature of the deposit gives the reworked shale a 
coarsely granular texture, similar to the coarse till. Based on a slug test conducted in 
Monitoring Well G-05, the hydraulic conductivity of the reworked shale deposit was 
found to be about 2.0 x 10-3 cm/s. 

• Sinter Fill - Sinter, in the context of zinc producfion, is an intermediate product consisting 
of agglomerated zinc oxide. Sinter is produced when zinc sulfide ore is roasted, which 
causes the sulfijr to be driven off and the zinc to oxidize. The sinter identified in the fill 
deposits is presumed to have been off-specification material. Where encountered in the 
borings, the sinter consisted of black, loose granular material, the size of medium sand. 
The hydraulic conductivity of the sinter is most likely slightly greater than the reworked 
shale or the coarse till. 

• Slag Fill - Slag is the recrystallized or vitrified silicate and oxide residue from the 
production of metal from ore. Typically, and as observed at OUI, slag ranges in color 
from moderate red to blackish red and has a highly porous, cindery, vesicular texture 
similar to scoriaceous lava rock. Much of the slag appears to have become welded into 
large blocks by its own heat prior to and during deposifion. Slag deposits observed in 
outcrops of OUl were extremely porous with large, interconnected voids on the order of 
0.3 to 1.0 ft across. The hydraulic conductivity of the slag deposits is believed to be very 
high, at least locally within the deposit. 

Hydrogeology 

Regional Hydrogeology 

Aquifers within north-central Illinois are represented by sands and gravels occurring within the 
glacial drift, as well as permeable bedrock fonnations, principally sandstones and dolomites. 
The City of LaSalle has a wellfield approximately 0.6 mile south of OUl, within the Illinois 
River Valley. The water supply wells are screened in glacial sands and gravels at depths ranging 
from 60 to 70 ft below land surface (BLS). The City of Pern operates a municipal wellfield 
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approximately two miles northwest of the Cams Chemical Company manufacturing facility. 
Water is obtained from lower Paleozoic formations at depths greater than 2,000 ft BLS. 

OUl Hydrogeology and Hydrostratigraphy 

The mam plant area is dominated by an old erosional gully that is filled with loosely compacted 
soils and slag. The erosional gullies were formed by glacial scouring during the Pleistocene 
Epoch, about 20,000 years ago. Around this time, the Litfie Vermilion Gorge was scoured 
nearly removing all glacial deposits from OUl. Stream and fioodplain sediments were deposited 
in the Little Vermilion Valley. The fill deposits form the upland fill aquifer system which 
overlies a bedrock confining layer. The slag berm along the eastem side of the main plant area 
seems to have been constmcted across the mouth of the gully. Infilling of the gully most likely 
began following constmction of the slag ridge. A shallow pond appeared in the gully, causing 
deposition of soft alluvial soils. Based on histonc maps of the site, infilling of the gully was 
completed by 1928. 

The deposits beneath the main plant area can be divided into five hydrostratigraphic units based 
on the magnitudes of their permeabilities and the nature of their pore stmctures. The 
hydrostratigraphic units are outlined below. Hydraulic conductivity values are provided in the 
Phase I Site Invesfigafion report [GeoSyntec, 1994]. 

• Unit I consists of slag deposits, with very high penneability and very large pore spaces. 
The hydraulic conductivity of Unit I is estimated to be on the order of I x 10' cm/s. 

• Unit II consists of fill deposits and coarse till, with the moderately high permeability and 
coarse, intergranular texture (considering clods of reworked shale as large grains). The 
hydraulic conducfivity of Unit II is estimated to be on the order of 1 x 10' to 3 x 10' 
cm/s. 

• Unit III consists of the upper two-thirds of the green shale unit and includes residual soil 
and weathered shale, the coal, and the bituminous gray claystone and shale. Flow in Unit 
III appears to occur primarily through fractures in the shale and coal. The hydraulic 
conductivity of Unit III is estimated to be on the order of 3 x 10"̂  to I x 10"̂  cm/s. 

• Unit IV consists of the fine till deposit, with its very low hydraulic conducfivity and 
intergranular fiow. According to Freeze and Cherry [1979], fine tills may have hydraulic 
conducfivities as low as I x 10" to I x 10' cm/s. 
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• Unit V consists of the lower part of the green shale and the red shale, which together 
form the lower confining layer for the shallow upland fill aquifer system. Unit V may 
have a hydraulic conductivity somewhat higher than Unit IV due to the potential for 
molecular diffusion and fractures within the shales. 

Hydraulic testing was conducted during previous investigations. These results were discussed 
relative to specific stratigraphic units earlier in the Stratigraphy section, as applicable and are 
summarized in Table 2. 

Groundwater Flow 

Overyiew 

The purpose of this section is to describe the nature of the groundwater flow systems beneath 
OUl in order that information on groundwater quality can be evaluated properly with respect to 
potential environmental risk. The fiow and chemical composition of groundwater beneath the 
main plant area are strongly infiuenced by the geometry and composition of fill deposits and 
bedrock. A separate flow system exists for the slag pile in OUI. In order to understand the 
complex relationships between the various layers of bedrock and fill deposits, a description of 
the OUI geology and a narrative on the geologic history of OUI was provided earlier in this 
document. 

Description of the Main Plant Area Flow System 

The shallow groundwater fiow system in the main plant area is comprised of two main units. 
The most prominent water-bearing unit is associated with the old erosion gully that was filled 
with loosely compacted soils and slag, corresponding to hydrostratigraphic Units I and II. A 
secondary unit is associated with the coarse till (Pleistocene) deposits confined to the northeast 
portion of the main plant area. The water-bearing unit associated with old erosion gully (referred 
to as the fill aquifer) is bounded below by the red shale and limestone, which are assigned to 
hydrostratigraphic Unit V and which fonn the lower confining layer. The fill aquifer is bounded 
laterally on the north, west, and south by the green shale unit, which forms hydrostratigraphic 
Unit III. On the northeast, the fill aquifer is bounded by the fine till, which forms Unit IV. The 
lower and lateral boundaries of the fill aquifer are considered to con-espond to the base of fill. 

The secondary water-bearing element of the shallow flow system is present in the coarse till 
deposits in the northeastem comer of the main plant area. The coarse till is assigned to 
hydrostratigraphic Unit II and hereinafter is considered the coarse till aquifer. 
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The principal sources of water for the fill aquifer are fugitive loss of non-contact cooling water 
from the plant sewer system and direct infiltration of precipitation. Direct infiltration appears to 
be responsible for the water present in the coarse till aquifer and in the green shale unit in the 
northeastem portion of the main plant area. 

Description of the Slag Pile Flow System 

The slag pile area is believed to be underlain by a single shallow flow system consisting of two 
components. Hereafter, this will be referred to as the Little Vermilion Flow System. Due to the 
presence of the Pennsylvanian shales and limestones, GeoSyntec believes that there is no 
significant interconnecfion between the Little Vermilion Flow System and deeper water supply 
aquifers. 

The mam component of the Little Vermilion Flow System consists of the river channel, the 
alluvium, and the slag in the lower portions of the valley. Observations made during previous 
investigations suggest a common southward-flowing gradient in these deposits with gradual 
convergence of fiow into the river. The other component of the Little Vennilion Flow System is 
believed to consist of fiow from the upland areas directly toward the river under relatively steep 
hydraulic gradients. 

The evidence presented above suggests that water within slag pile area will generally be 
discharged at the southem end of OUI through either the channel or alluvium of the Little 
Vennilion River. 

Direction and Rate of Flow 

Water level elevations measured in monitoring wells at OUI suggest that shallow groundwater 
fiows to the east-southeast towards the Little Vermilion River. Groundwater in the main plant 
area generally fiows eastward toward the Little Vermilion River. The groundwater flow from 
the Phase I area appears to be channelized into a narrow area in the vicinity of Soil Boring G-01 
likely as a result of the configuration of the bedrock surface and the nature of the fill and glacial 
deposits. 

The direction of fiow in the upland fill is shown on the potentiometric surface map (Figure 14). 
This map also shows the four hydrostratigraphic units which are present above the lower 
confining layer (Unit V). The direction of fiow is to the east, toward the Litfie Vermilion River. 
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Generally, the potenfiometric surface fiattens away from the groundwater mound and steepens 
toward the steep hillside leading down to the Little Vermilion River. The potentiometric 
gradient in the slag (Unit I) is very fiat. This flatness is reflective of the high hydraulic 
conductivity of the unit as opposed to the absence of flow. The potentiometric gradient in the 
green shale (Unit III) away from the plant is fairly flat. This is reflective of the low rate of 
recharge and discharge and of the flat topography. In the spring, when infiltration is high due to 
rain and snowmelt and evapotranspiration is low, the potentiometric gradient in Unit III is 
expected to be significantly higher. 

Darcy's Law expresses an ideal relationship between the potentiometric gradient, the hydraulic 
conductivity, and the rate of groundwater fiow under non-turbulent condifions: 

Q = KAi 

where Q is the rate of fiow, K is the hydraulic conductivity, A is the unit cross-sectional area 
perpendicular to fiow, and i is the hydraulic gradient. By dividing A into Q, the Darcy Flow 
Velocity (V) is obtained. The Darcy Flow Velocity indicates the general rate of water flow 
through a large volume of rock, as opposed to specific rates of flow through individual pores. 
Groundwater flow rates were estimated for Units II and III using this relationship as follows: 

• At Monitoring Well G-02, the potentiometric gradient in Unit III is mapped as 8 percent 
(see Figure 14) and the hydraulic conductivity was estimated by slug testing to be about 
4.1 X 10'̂  cm/s. From these values, the overall rate of groundwater fiow at Monitoring 
Well G-02 should be approximately 0.3 ft/yr. 

• At Monitoring Well G-04, the potentiometric gradient in the coarse fill aquifer (Unit II) is 
mapped at 3 percent (see Figure 14) and the hydraulic conducfivity was estimated by slug 
testing to be about 2.7 x 10" cm/s. From these values, the overall rate of fiow at 
Monitoring Well G-04 should be approximately 78 ft/yr. At Monitoring Well G-05, the 
potentiometric gradient in the shallow fill aquifer (Unit II) is mapped at 4 percent (see 
Figure 14) and the hydraulic conducfivity was detennined by slug tesfing to be about 2.1 
X 10'̂  cm/s. From these values, the overall rate of fiow at Monitoring Well G-05 should 
be approximately 90 ft/yr. Based on this information, the average groundwater flow rate 
for Unit II is 84 ft/yr. 
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SUMMARY OF PREVIOUS INVESTIGATIONS 

Overview 

This section of the technical letter report was prepared to summarize findings and present the 
analytical results from previous investigations conducted in the OUI area. / GeoSyntec's 
understanding of the geology, hydrogeology, and fiow of groundwater were presented in 
previous sections of this report and hence are not repeated herein. Soil, groundwater, surface 
water, and sediment samples have been collected at the OUl as part of prior investigations 
conducted by GeoSyntec and Illinois Environmental Protection Agency (lEPA). The specific 
parameters analyzed during the events varied between investigations. The investigations 
included analyses for the Target Analyte List (TAL) metals and the Target Compound List 
(TCL), including: (i) volatile organic compounds (VOCs); (ii) base/neutral and acid extractable 
organic compounds (BNAs, commonly referred to as Semivolatile Organic Compounds 
(SVOCs)); (iii) pesticides and polychlorinated biphenyis (PCBs); and (iv) inorganic compounds, 
including metals and inorganic anions (i.e., cyanide, sulfate, and sulfide). 

Previous environmental investigations which have been performed by the lEPA and GeoSyntec 
at the M&H Zinc Company Site are summarized in the following documents: 

• "CERCLA Preliminary Assessment Report", Cams Chemical Company, September 
1991, prepared by the lEPA; 

• "CERCLA Screening Site Inspection Report", Cams Chemical Company, December 
1992, prepared by the lEPA; 

• "Preliminary Site Investigation Report", Cams Chemical Company, June 1993, prepared 
by GeoSyntec; 

• "Phase I Site Investigation Completion Report", Cams Chemical Company 
Manufacturing Facility, LaSalle, Illinois, January 1994, prepared by GeoSyntec; 

• "CERCLA Preliminary Assessment Report", M&H Zinc Company Site, October 1994, 
prepared by the lEPA; 

• "CERCLA Integrated Site Assessment Report", M&H Zinc Company Site, January 
1995, prepared by the lEPA; and 
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• "Phase II Site Invesfigafion Completion Report", Cams Chemical Company 
Manufacturing Facility, LaSalle, Illinois, January 1996, prepared by GeoSyntec. 

The discussion provided below has been limited to the invesfigafions conducted at OUl, 
including the Cams main plant area, the slag pile, and the Little Vermilion River. Note that 
while two lEPA studies (1994 and 1995) were targeted towards the former M&H Zinc Company 
Site proper, which is now essentially associated with 0U2, a portion of the samples from the 
latter study were collected from areas that are within OUI. Specifically, Integrated Site 
Assessment (ISA) sediment samples collected from the Little Vermillion River and samples 
collected from the slag pile are relevant to OUI and hence are included in the OUI database and 
are discussed in this document. 

The general areas of investigation are illustrated on Figure 2. A summary of the samples 
collected during previous invesfigations at the site is presented in Table 3. A summary of 
completion and location information for borings, piezometers, and monitoring wells is presented 
in Tables 4 and 5. The sampling locafions are displayed on Figures 15a and 15b. Note that the 
two lEPA studies that involved sample collection (the Cams SSI and the M&H ISA) used the 
same sample locafion nomenclature, e.g. XI01, XI02, X20I, X202, etc., in different locafions. 
In order to differentiate between the two programs and avoid misattribution of chemistry data, 
we have appended the prefix "SSI-" and "ISA-" to the locafion idenfificafion codes, as shown in 
Figures I5a-b and the data tables. This clarified nomenclature will be used hereafter. 

In this report, the historical analytical data are screened against updated risk screening values for 
multiple media to support preliminary considerations of the OUI setfing with respect to likely 
risk assessment approaches for this site. The soil and groundwater analytical results were 
screened against the USEPA Region IX Preliminary Remediation Goals (PRGs) for industrial 
soil and tap water, respectively. These screening values are broadly accepted across most 
USEPA regions, including Region V, because they account for multiple routes of exposure, 
including dermal, ingestion, and inhalafion pathways. It should be noted that groundwater 
analytical data for lead were compared to the federal Maximum Contaminant Level (MCL) of 
0.015 mg/L as no tap water PRG is available for this constituent. The analytical results for 
sediment samples collected from the onsite holding pond and the Little Vermillion River were 
screened against the USEPA Region V Ecological Screening Levels (ESLs) for Sediment'. The 
analytical results for surface water samples collected from the Little Vennillion River were 
screened against USEPA Region V ESLs for Surface Water'. 

' USEPA Region 5 RCRA Corrective Action Ecological Screening Levels, updated August, 2003 Available online 
at http //www.epa gov/reg5rcra/ca/edql.htin 
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A summary of the previous site investigations is provided below. 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
Preliminary Assessment Report (Carus) 

The CERCLA Preliminary Assessment Report was prepared by the lEPA following placement of 
the Cams main plant area in the Comprehensive Environmental Response, Compensation and 
Liability Information System (CERCLIS) in May 1991. The purpose of the Preliminary 
Assessment Report was to conduct an initial evaluation of the site and recommend to the U.S. 
EPA a priority for conducting additional investigations as part of the CERCLA process. No 
environmental samples were collected during this effort. 

Based on the lack of any documented evidence of prior environmental damage, the previous 
safety record for Cams, and the previous efforts taken by Cams to prevent releases and contain 
releases should they occur, the lEPA assigned a low priority to the site and recommended to the 
U.S. EPA that a CERCLA Screening Site Inspection be conducted "as time allows". 

CERCLA Screening Site Inspection (Carus) 

Overview 

A CERCLA Screening Site Inspection (SSI) was conducted on 20 and 21 November 1991 by the 
lEPA for the Cams main plant area, which is now included in OUl. The purpose of the SSI was 
to: (i) collect additional data in order to perform a preliminary Hazard Ranking System (HRS) 
site score; (ii) establish priorifies among sites most likely to qualify for the Nafional Priorities 
List (NPL); and (iii) idenfify the most critical data requirements for any further invesfigafion, if 
necessary. 

The SSI report provided a summary of activities at the site, including manufacturing processes, 
disposal practices, and current activities. As part of the SSI, lEPA conducted limited sampling 
of soil, sediment, and groundwater to evaluate the chemical constituents at the site. The report 
also presented and discussed results of soil, sediment, and groundwater sample analyses at the 
Cams main plant area and at several off-site locations. 

Investigation Activities 

The scope of work conducted as part of the SSI included collection of the following samples: 
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• four surface soil samples (designated SSI-X102 through SSI-X105), including: (i) two 
samples located east of the railroad embankment, where slag and other materials had 
been disposed; (ii) one sample located near the southeast comer of the manufacturing 
area; and (iii) one sample located in the manufacturing area adjacent to a former dmm 
and filter bag storage area; 

• one background surface soil sample from Hegeler Park (designated SSI-XlOl), located 
approximately 0.5 mi northwest of the main plant area; 

• five surface sediment samples (designated SSI-X203 through SSI-X207), including: (i) 
two samples (SSI-X205 and -206) from the south settling pond (hereinafter referred to as 
the holding pond); (ii) one sample (SSI-X207) from the emergency storage area; and (iii) 
two samples from the western bank of the Litfie Vermilion River (SSI-X203 and -204); 

• three additional surface sediment samples from the west bank of the Little Vennilion 
River at locations upstream at distances ranging between approximately O.I mi and 0.2 
mi from the northem Cams property boundary (designated SSI-X20I, -202, and -208). 

• groundwater samples from three on-site monitoring wells (GIOl, G103, and GI06); and 

• one groundwater sample (GI 12), which was selected to represent background conditions, 
from the LaSalle Electrical Utilities NPL Site, located approximately 1.2 mi north-
northwest of the site. 

Samples collected during the lEPA SSI were submitted for laboratory analysis for the suite of 
organic and inorganic chemical consfituents contained on the U.S. EPA TCL and TAL. A 
discussion of the field activities and the results from the lEPA SSI are presented below. 

Investigation Results 

The SSI results are presented in Tables 6 through 10. The analytical results are summarized 
below. 

• Soil results (Table 6) indicate that there were 21 metals detected in the soil samples 
collected as part of the lEPA SSI, and the concentrations of arsenic, lead, and manganese 
were greater than the industrial soil PRG in one or more soil samples. Note that the 
arsenic concentration in the background soil sample exceeded the EPA PRG for 
industrial soil. 
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• Groundwater results (Tables 7 and 8) indicate that several inorganic constituents were 
detected in OUI at concentrations in excess of EPA PRGs for tap water, including 
aluminum, arsenic, cadmium, chroinium, iron, lead (screened against MCL), manganese, 
vanadium, and zinc. There was also one exceedance of the SVOC bis(2-Ethylhexyl) 
phthalate, a plasticizer commonly introduced through sampling or analytical cross-
contamination. The concentrafion of arsenic exceeded the EPA PRG for tap water in the 
background sample, as well. It was noted in previous site documents that the 
groundwater samples collected during the lEPA SSI were not filtered prior to laboratory 
analysis. Consequently, the elevated concentrations detected in excess of water quality 
standards may reflect influence from particulates contained within the analyzed samples. 

• Sediment results for samples collected in the river (Table 9) indicate that 19 metals, 
cyanide, sulfate, and sulfide were detected in one or more sediment samples collected 
during the lEPA SSI. Cadmium, copper, cyanide, lead, mercury, nickel, and zinc were 
detected at concentrations exceeding one of the ecological screening criteria in one or 
more of the river sediment samples; cadmium was also detected at concentrations 
exceeding the ecological screening criterion in the background river sediment sample. 
Sediment results for samples collected in the holding pond and emergency storage area 
(Table 10) indicate that acetone, carbon disulfide, and toluene; ten SVOCs (mosfiy 
polynuclear aromafic hydrocarbons (PAHs)), one PCB, 20 metals, sulfate, and sulfide 
were detected in one or more sediment samples collected during the lEPA SSI. Acetone, 
Aroclor 1254, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(k)fluoranthene, 
bis(2-ethylhexyl)phthalate, chrysene, fiuoranthene, phenanthrene, pyrene, arsenic, 
cadmium, chromium, copper, lead, mercury, nickel, and zinc were detected at 
concentrations exceeding one of the ecological screening criteria in one or more of the 
holding pond/emergency storage area sediment samples. 

Preliminary Site Investigation (Carus) 

Overview 

At the request of Cams, a Preliminary Site Investigafion (PSI) was conducted by GeoSyntec at 
the Cams main plant area in October 1992. The objecfives of the PSI were to: (i) assess 
chemical constituents contained within the soil, sludges, and groundwater; (ii) examine visually 
the subsurface materials; (iii) collect soil samples for laboratory analysis; and (iv) install additional 
groundwater monitoring wells. A discussion of the field acfivities and the results from the PSI are 
presented below. 
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Investigation Activities 

The scope of work conducted as part of the PSI included: (i) advancement of 16 soil borings for 
examination of the subsurface matenals and collection of soil samples for laboratory analysis; 
(ii) installation of two groundwater monitoring wells; (in) collection and laboratory analysis of 
soil and sediment samples from the Litfie Vermilion River and the holding pond; (iv) collection 
of five unfiltered groundwater samples from the two newly installed monitoring wells and three 
existing wells (those sampled during the lEPA SSI in November 1991); (v) measurement of 
water levels in monitoring wells to evaluate groundwater fiow; and (vi) performance of a single 
well aquifer test (slug test) in a monitoring well located within the slag-deposit area east of the 
railroad embankment. 

Soil samples collected during the GeoSyntec PSI were extracted using EPA Method 1311, the 
Toxicity Characteristic Leaching Procedure (TCLP) and were analyzed for the eight RCRA 
metals which included: arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver. 
This method is typically used to evaluate metals mobility in a landfill environment and was 
commonly used in 1992 to evaluate the leaching potential of metals in a non-landfill environment as 
well. EPA Method 1312, the Synthetic Precipitation Leaching Procedure (SPLP), was developed in 
1994 and is more commonly used today to evaluate the leaching potential of metals into 
groundwater and surface-water bodies. 

Investigation Results 

The PSI results are presented in Tables 8, 9, and 11. The analytical results are summarized 
below. 

• The groundwater quality results for the two monitoring well samples (Table 8) indicated 
that arsenic and lead were detected at concentrations in excess of the EPA PRG and 
MCL, respecfively, for tap water in five groundwater samples (GIOI, GI03, G106, MW-
1, and MW-2). Additionally, chromium was detected at a concentration in excess of the 
EPA PRG for tap water in G103 and cadmium in G106. 

• The analytical results for sediment samples collected in the river during the PSI (Table 9) 
indicate that seven metals were detected. No inorganic constituents were detected at 
concentrafions exceeding the ecological screening criteria in river sediment samples. 

• The TCLP data (Table 11) indicate that most of these metals were either not detected or 
were detected at concentrations well below the EPA TCLP criteria. Two samples, 
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however, did indicate TCLP concentrations in excess of the regulatory limits. These 
include: sample B3/S1, collected from an area where sinter had been deposited, which 
indicated a cadmium concentration of 1.15 mg/L, which slightly exceeds the EPA TCLP 
limit of I mg/L for cadmium; and sample GW2/SI, collected from the slag deposit area, 
which indicated a concentrafion of lead of 5.21 mg/L, which slightly exceeds the TCLP 
limit of 5 mg/L for lead. As previously discussed, SPLP extraction would be a more 
appropriate method to evaluate the leaching potential of metals from the slag into the 
groundwater or surface-water bodies. 

November 1993 Investigation (Carus) 

Overview 

The investigation in November of 1993 was conducted by GeoSyntec at the Cams main plant 
area (now a part of OUI), and the findings were presented in a report which was submitted to the 
lEPA in January 1994. The purposes of the investigation were to: (i) characterize the nature and 
extent of "hazardous substances" as defined in Secfion 101(14) of the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) in the main plant 
area that is now a part of OUl; (ii) provide the necessary data in order to develop cleanup 
objectives; and (iii) develop the data such that a phased approach can be utilized to manage 
particular areas of concern. The objectives of the investigation as reported in the Proposed Work 
Plan for a Phase I Site Investigation - Cams Chemical Company Manufacturing Facility were 
to: (i) evaluate the constituents at three locafions of the site, including concentrafion and extent; 
(ii) assess the data to more accurately depict the hydrogeology; (iii) investigate and identify 
potenfial migration pathways; (iv) obtain the data necessary to develop an action plan; and (v) 
satisfy requirements of the Illinois Pre-Nofice Site Cleanup Program. 

The field acfivities conducted as part of the November 1993 investigation and the results are 
discussed below. 

Investigation Activities 

The scope of work conducted as part of the November 1993 investigation included: (i) 
advancement of 18 soil borings; (ii) completion of three of the soil borings as groundwater 
monitoring wells; (iii) perfonnance of a water supply well exposure survey; (iv) an evaluation of 
existing groundwater monitoring wells; (v) slug testing; (vi) water level measurements; (vii) soil 
sampling and analysis; (viii) surface-water sampling and analysis; and (ix) groundwater 
sampling and analysis. 
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Based on the results of the site investigation, cross-sections illustrating the geologic profile were 
developed. These are presented herein as Figures 10 through 12 and were discussed in the 
Geology and Hydrogeology section earlier in this document. The significant results are 
summarized below. 

Investigation Results 

The analytical results are presented in Tables 6 through 8 and 11 and are summarized below. 

• The water supply well exposure survey included the following activities: (i) interviews 
were conducted with vanous individuals who were familiar with water use in the area 
(including the Mayor of LaSalle, the City Engineer, and the Director of Public Works); 
(ll) ufility system maps were reviewed; and (iii) well constmction reports were evaluated. 
Based on the results of the water supply well exposure survey, there is litfie potential for 
human exposure to groundwater through private wells. This inference is based on the 
distance of the private wells from the Cams Main Plant Area (within two miles of the 
site, there were no known wells located within the sands and gravels of the Pleistocene 
drift) and the differentiation between the hydrostratigraphic units that supply the private 
wells from those of the OUl fiow system. Specifically, private wells are supplied by 
water withdrawn from sands and gravels within the Pleistocene drift. While generally 
regionally extensive, it is largely absent from OUI due to post-Pleistocene erosion, with 
the exception of an isolated remnant present in the northeastem comer of the Cams main 
plant area. The only areally extensive unconsolidated medium at the Cams plant is 
residuum developed from the weathering of exposed Pennsylvanian bedrock; aquifer 
hydraulic testing demonstrated that the hydraulic conductivity of the residuum is two 
orders of magnitude less than that of the Pleistocene deposits. Hence, it is unlikely to 
serve as a significant transport mechanism toward private wells. 

• The laboratory results for soil samples collected during the investigation (Table 6) reveal 
elevated concentrations of inorganic constituents at some sample locations, primarily for 
samples collected from areas containing slag, sinter, and other industrial by-products 
associated with past M&H operafions. Aluminum, arsenic, barium, beryllium, cadmium, 
calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, nickel, 
potassium, selenium, sodium, thallium, vanadium, zinc, sulfate, and sulfide were detected 
in these samples. The However, only two metals exceeded their corresponding PRGs: 
arsenic, which was similar in magnitude to the SSI background value (SSI-XIOl), but 
which exceeded the PRG in all but one sample, and lead, which exceeded its PRG in one 
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sample, the surface sample from boring C-Il, Samples collected from fill materials 
containing slag, such as the sample from 10 ft at C-11 and 7 ft at C-9, indicated elevated 
concentrations of cadmium, lead, zinc, and sulfate compared to concentrations detected 
in native geologic materials. It is evident from the data presented in Table 6 that the 
elevated concentrations detected are comparable to those detected in surface soil and 
sediment samples collected during the lEPA SSI. 

• TCLP results of soil and slag samples (Table II) indicate that none of the samples 
analyzed contained detectable quantities of metals at concentrations in excess of U.S. 
EPA regulatory limits. However, relatively high concentrations of cadmium were 
detected in the extract from the surface samples collected from C-II and G-04, which 
had cadmium concentrations of 445 |ig/L and 883 |ig/L, respectively. Both of the 
samples were collected from modem fill materials. Sinter materials were observed near 
the surface at C-11 and reworked shale was observed in surface soil at G-04. Elevated 
concentrafions of lead and zinc were also detected for samples collected from slag 
deposits at C-9 and C-II, but did not exceed the screening criteria. As noted before, 
SPLP extraction is a more appropriate method to evaluate leaching potential for metals 
from the slag. 

• Groundwater results (Tables 7 and 8) indicate that eight inorganic constituents (arsenic, 
cadmium, copper, iron, lead, manganese, vanadium, and zinc), naphthalene, and BTEX 
consfituents were detected at concentrations exceeding screening criteria. Petroleum 
and/or petroleum constituents were observed in the soil and groundwater samples from 
Monitoring Well G-04 (located along the northern property boundary between Cams and 
M&H within the main plant area). At the fime of the invesfigafion, the petroleum 
appeared to be fresh diesel fuel or light fuel oil and were limited to the extreme northeast 
comer of the main plant area (in monitoring well G-04). These elevated concentrafions 
were suspected to result from surface-water mnoff of spillage from a former nearby tank 
located on the M&H property adjacent to the property line. The tank was removed by 
others and is no longer a suspected source. 

• The water quality data suggest that groundwater impacts from sulfate occur throughout 
the main plant. Sulfate concentrations range from 610 to 1,520 mg/L. The most likely 
source of this sulfate is the mineral gypsum (hydrous calcium sulfate, CaS04*2H20) in 
the calcareous green shales. Euhedral crystals of gypsum were observed in Soil Boring 
C-II at a depth of about 26 ft. Microcrystalline gypsum may also be the form of much of 
the calcium in the calcareous green shales. It should be noted that the surface-water 
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sample collected near the NPDES outfall pipe indicated sulfate concentrations of 226 
mg/L, which is less than the groundwater sulfate concentrations. 

• GeoSyntec collected a surface-water sample from the holding pond near the top of the 
pipe which discharged water to the Little Vermillion River (Table 8). The discharge 
represented the point of compliance for the Cams NPDES permit. The drainage at the 
site is designed to discharge surface water and cooling water into the holding pond 
located at the southeastern edge of the site. NPDES sample results indicate relatively 
low concentrations of the chemical constituents analyzed. Overall, concentrations for 
metals and sulfate are much less than those detected in groundwater samples collected 
from Monitoring Well MW2, located adjacent to the outfall pipe. 

1994 Investigation (Carus) 

Overview 

GeoSyntec continued its investigation in 1994, and the findings were presented in a report which 
was submitted to the lEPA in January 1996. The purposes of this investigation were to: (i) 
characterize the nature and extent of chemical constituents in the portion of the slag pile in OUI 
on Cams property; (ii) evaluate the impacts on groundwater and the Little Vermilion River; (iii) 
identify the potential sources of any such impacts; and (iv) safisfy the requirements of the Pre-
Notice Program. The results of this investigation were intended for use in establishing risk-
based cleanup levels and to evaluate possible remedial altematives consistent with applicable 
standards under CERCLA. To accomplish these purposes, the investigation had the following 
objectives: (i) to characterize the nature and extent of suspected "hazardous substances", as 
defined in Section 101(14) of CERCLA, and as previously idenfified by the lEPA; (ii) to 
determine the relationship between various industrial deposits (e.g., slag) and suspected 
"hazardous substances"; (iii) to determine the relationship between the industrial deposits and 
water resources for the area; and (iv) to perform all work in accordance with applicable U.S. 
EPA and lEPA standards. 

The field activities conducted as part of the 1994 investigation and the results are discussed 
below. 

Investigation Activities 

The scope of work included: (i) a site inspecfion; (ii) evaluafion of the holding pond; (iii) 

meteorological assessments; (iv) surface-water sampling in the Litfie Vermilion River and 

FR0756\JR60I43 (TECHNICAL LETTER REPORT) DOC 

engineers I scientists 1 innovators 



Ms. Demaree Collier 
Page 27 
11 December 2006 

analysis; (v) sediment sampling in the Litfie Vermilion River and analysis; (vi) advancement of 
18 soil borings, and soil sampling and analysis, principally in the slag pile; (vii) installation of 10 
piezometers; (viii) water-level measurements; (ix) slug and pump tests; and (x) groundwater 
sampling and analysis. 

Investigation Results 

The investigation results are presented in Tables 6 through 8 and 11 through 16. The analytical 
results are summarized below. 

• The cross-sections developed based on subsurface investigations show that the aquifer in 
the slag pile area is isolated from the shallow perched groundwater in the main plant area 
by several tens of feet of low-permeability shale. The aquifer in the slag pile area is 
wholly within the alluvium of the Litfie Vermilion River and the overlying fill materials, 
as shown in Figure 10. Both the shallow perched groundwater in the mam plant area and 
the aquifer in the river alluvium in the slag pile area are isolated from the first significant 
aquifer in the St. Peter Sandstone, which occurs at a depth of more than 1,000 ft below 
the Little Vermilion River. 

• The aquifer in the slag pile area is confined to the alluvium of the Little Vermilion River 
and the overlying fill material, and is isolated from the deep aquifer by more than 1,000 
ft of alternating layers of low-permeability shales and limestones. The aquifer in the slag 
pile area is also separate and distinct from the shallow perched groundwater in the main 
plant area, and from groundwater in the main plant (upland) area of the former M&H 
properties. 

• Slag from the former M&H smelter covers approximately six acres in OUl. TCLP 
analyses of samples from the slag pile in the investigation area exceeded TCLP limits for 
cadmium and lead at a few boring locafions (P-15A, P-17, and P-19). In addifion, while 
zinc does not have a regulatory TCLP limit, it was detected in elevated concentrafions (I-
660 mg/L.) However, as noted earlier, the TCLP method, selected because the work 
predated the development of the SPLP method, may be unrepresentative of typical 
geochemical condifions. Hence, the results are considered in the context a general 
evaluafion of leachability potential. 

• The impact to soil of the most concem is elevated concentrations of lead in five samples, 
as shown in Table 6. The analytical results for total lead were in excess of the Industrial 
PRG screening value. Additionally, chromium, iron, and manganese were detected at 
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concentrations greater than corresponding screening criteria in one soil sampling location 
each. 

• Groundwater results (Tables 7 and 8) indicate that cadmium, iron, lead, manganese, 
nickel, and zinc were present at concentrations in excess of screening cnteria. Overall, 
the results for MW-I and MW-2 were lower than previous results. Generally, the 
investigation results for G-04 revealed higher BTEX concentrations than those detected 
in the November 1993 invesfigafion. The concentrafion of benzene and xylenes 
remained in excess of screening criteria. 

• Piezometers P-I and P-I8 had the most constituents in excess of screening, including 
cadmium, iron, manganese, nickel, and zinc. The highest concentrations of cadmium 
(2.22 mg/L) and zinc (831 mg/L) were detected in Piezometer P-I, which had a pH of 
4.3. 

• Sediment results are presented for river sediment samples (Table 12) and holding pond 
sediment samples (Tables 13 through 15). The river sediment results indicate 
concentrations of cadmium, lead, mercury, nickel, and zinc at concentrations in excess of 
at least one of the ecological screening criteria; however, no TCLP criteria are exceeded. 
Pond line samples consistently exceeded ecological screening criteria for cadmium, 
chromium, lead, mercury, nickel, and zinc, but did not exhibit TCLP exceedances for 
metals or TCLP detecfions for PAHs. 

• Surface-water samples were obtained at several locations in the Little Vermilion River 
(Table 16). Several consfituents were detected at concentrations in excess of ecological 
screening criteria, including iron, lead, mercury, zinc, and cyanide. 

CERCLA Preliminary Assessment Report (M&H Zinc Company Site, November, 1993) 

The CERCLA Preliminary Assessment Report was prepared by the lEPA in 1994 following the 
CERCLA Site Screening Inspecfion of the Cams Site conducted in November 1991, at which 
lEPA noted large piles of slag material. A CERCLA site reconnaissance visit was conducted by 
the lEPA on 29 and 30 July and 18 August 1993. The report provided an operational and 
regulatory history of the M&H Zinc Company and summarized the findings of the site visit. 
Groundwater, surface water, air, and soil migration pathways were discussed. No environmental 
samples were collected during this effort. 
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CERCLA Integrated Site Assessment (M&H Zinc Company, Undated) 

Overview 

The CERCLA Integrated Site Assessment was conducted on 14 and 15 December 1993 by lEPA 
to "help characterize the nature of sources, and to detennine if these sources had impacted 
nearby human populations or the environment". 

Investigation Activities 

The lEPA sampling team collected four sediment samples from the Litfie Vermilion River and 
eight soil samples. The samples were analyzed for organic and inorganic constituents included 
on the Target Compound List and Target Analyte List (TCL/TAL). Of the eight soil samples, 
three were collected from the slag pile (ISA-XI05, ISA-XI05, and ISA-XI06) located within 
OUl. In addifion, thirteen soil samples were collected off-site at residences near the site. These 
soil samples were analyzed for the TAL. While additional soil samples were collected in the 
M&H upland area as well as the La Salle community, these samples are not deemed relevant to 
OUI. Hence, this report only addresses in detail the river sediment samples and the three soil 
samples collected from the slag pile. 

Investigation Results 

One of the evaluation steps performed by lEPA during its ISA entailed screening data against 
removal action levels (RALs) to determine the need for an expedited removal action. The source 
or derivafion of the RALs is not provided in the report. The analytical results indicated that 
some constituents were present at concentrations in excess of RALs, including 
pentachlorophenol (only detected above the RAL in one sample located on 0U2), arsenic, 
cadmium, and lead. Overall, however, the report concludes that the M&H Zinc Company Site 
does not pose enough of a threat to human health or the environment to warrant a time-critical 
CERCLA removal action. 

For the purposes of this Technical Letter Report, the soil and sediment data were screened 
against updated screening values used elsewhere in this report, i.e.. Region IX PRGs and 
ecological screening values provided by Region V. It was determined that soil concentrations in 
the three slag pile samples exceeded industrial PRGs for arsenic and lead. In addition, the 
sediment samples exhibited exceedances of sediment screening values for arsenic, cadmium, 
copper, lead, mercury, nickel, zinc, and cyanide. 
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DATA USABILITY 

The lEPA did not provide data validation reports for the CERCLA Preliminary Assessment and 
SSI. As such, GeoSyntec cannot opine as to the usability of the data provided by lEPA. Both of 
these efforts were performed as screening-level assessments. 

Data analyses for the 1992 PSI were performed by National Environmental Tesfing (NET) 
Midwest, Inc. out of Rockford, Illinois (NET's Quality Assurance Plan is provided electronically 
on enclosed disk). This investigation was perfonned as a screening-level assessment; therefore, 
no data validation was conducted. 

Data analyses for the 1993 investigafion were performed by the Applied Research & 
Development Laboratory (ARDL) out of Mt. Vernon, Illinois (analytical reports are provided 
electronically on enclosed disk). Contract Laboratory Program (CLP) deliverables were 
provided by the laboratory (included electronically on the enclosed disk). Available data 
validation reports are provided on the enclosed disk. These data validation reports indicate that 
the laboratory data package is acceptable. 

Data analyses for the 1994 investigation were performed by ARDL (analytical reports are 
provided electronically on enclosed disk). CLP deliverables were provided by the laboratory. 
Independent data validafion was performed by the Analytics Division of Roy F. Weston of West 
Chester, Pennsylvania. Overall, the quality of the data generated by ARDL was good and the 
data is useable; however, some of the results were qualified due to exceeding QC limits, artifacts 
of laboratory contamination, etc. These qualifications were limited and are explained in detail in 
the data validation report (provided electronically on enclosed disk). Validation of organic data 
was perfonned according to the guidelines set forth in U.S. EPA Nafional Functional Guidelines 
for Organic Data Review. The data were evaluated based on the following parameters: 

• data completeness; 

• technical holding fime; 

• GC/MS instmment performance 
check; 

• calibrafion (initial and continuing); 

• blanks; 
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• compound quantitations. 

Validation of inorganic data was performed using the quality assurance guidelines set forth in 
Inorganic Functional Guidelines. The validation included a rigorous review of the following 
criteria: 

technical holding time; 

calibrafion; 

contract required detection limit 
samples; 

blank samples; 

interference check samples; 

matrix spike/matrix spike duplicate 

duplicate digestion sample analyses; 

laboratory control sample; 

serial dilution sample; 

graphite fiimace; 

quarterly verificafion of instmment 
parameters; 

preparation logs; 

mn logs; and 

data completeness. 

SUMMARY 

The following conclusions are based on all the results of all the investigafions conducted to date 
on OUI: 

• Slag material associated with past smelting operations (M&H Zinc Company) was placed 
within the Little Vermilion River Valley and encroaches upon and has changed the 
course of the Little Vermilion River. The M&H Zinc Company generated and placed 
these materials prior to acquisition of the property by Cams. 

• Slag material (and groundwater within the slag) is likely to be at least parfially in direct 
contact with the surface water in the Little Vermilion River. The groundwater within the 
slag discharges to the Little Vermilion River. 

• Groundwater within the slag and the alluvium of the Little Vermilion River is isolated 
from the deeper aquifer by more than 1,000 ft of alternating layers of low permeability 
shales and limestones. This groundwater is distinct from the shallow perched 
groundwater in the Cams manufacturing area. 
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• The sinter and slag areas are the primary sources of chemical consfituents in the 
environment at OUl. 

• Impacts to soils located within OUl may include arsenic, chromium, iron, lead, and 
manganese (based on totals data), as well as zinc and cadmium (based on TCLP data). 

• The sinter and slag source areas appear to have had only a very minor impact on 
groundwater at the site due to the low leaching potential and immobility of the 
constituents bound in the sinter/slag matrix. The sand and gravel aquifer below the site 
has only been minimally affected. 

• Relatively minor impacts to groundwater quality with respect to screening criteria have 
been detected in monitoring wells screened within the slag pile. These impacts primarily 
include aluminum, arsenic, cadmium, chromium, iron, lead, manganese, nickel, and zinc. 
These elevated concentrafions may be associated with turbidity of groundwater samples, 
and may not reflect the mobility of the constituents in groundwater. 

• An isolated area of elevated levels of BTEX constituents in groundwater was identified 
(November 1993) in the extreme northeast comer of the Cams main plant area. These 
impacts were apparently due to surface water mnoff from tank spillage on the M&H Zinc 
Company Site. 

• Elevated levels of metals are present within the slag. The site is located in a low-traffic 
area and site access is controlled by fencing and weekend patrols by off-duty police 
officers. 

• Elevated levels of organics and metals were measured within at least one of the two 
sediment samples collected from the holding pond. Results for these samples were 
evaluated with respect to ecological screening criteria. Impacts to sediment include 
elevated levels of arsenic, cadmium, chromium, copper, lead, mercury, nickel, zinc, 
acetone, anthracene, arochlor 1254, benzo(a)anthracene, benzo(a)pyrene, 
benzo(k)fiuoranthene, bis(2-ethylhexyl)phthalate, chrysene, fluoranthene, phenanthrene, 
and pyrene. 

• Elevated levels of metals were measured within some of the surface-water and sediment 
samples collected from the Little Vermilion River. Results for samples collected in the 
river were evaluated with respect to ecological screening criteria. Impacts to sediment 
include elevated levels of arsenic, cadmium, copper, cyanide, lead, mercury, nickel, and 
zinc. Impacts to surface water include elevated levels of cyanide, iron, lead, mercury, 
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and zinc. The types of metals observed and the concentrations may indicate potential 
impacts from the presence of slag. 

IDENTIFICATION OF DATA GAPS 

A significant amount of data has been generated in the environmental investigations conducted at 
the site to date. These investigations include the Preliminary Site Investigation, the November 
1993 investigation, and the 1994 investigafion. Based on GeoSyntec's review of data from these 
investigations, as well as other site documents, additional multi-media sampling is recommended 
to more fully characterize impacts to site media due to historical operafions. We have identified 
a number of data gaps that will be developed and presented in the RI/FS Work Plan. The 
following general tasks are being contemplated to address potential data gaps. 

• Further characterization of slag materials, including: (i) SPLP or Sequential Extraction 
Procedure (SEP) analyses to evaluate leaching potenfial; (ii) geochemical data (analysis 
of samples for cation and/or anion exchange capacity; and field measurement of pH and 
redox conditions); (iii) analytical chemistry; and (iv) configuration of the slag pile 
(vertical and lateral delineation). 

• Geotechnical characterization of the slag pile to evaluate present slope stability, as well 
as the potential for future site management options. 

• Collection of co-located soil/slag and groundwater samples within and in the vicinity of 
the slag piles. 

• Collection of groundwater information necessary for geochemical modeling allowing 
GeoSyntec to conduct portions of the RI and FS phases of the project concurrently by 
including analytical procedures in the investigation that can be used to evaluate feasibility 
of treatment options. The groundwater/geochemical model can be used for sensitivity 
analysis necessary to develop conceptual groundwater treatment ideas. 

• Collection of strategically located samples to support representative exposure point 
concentrafion (EPC) estimates for human and ecological receptors, and to support the 
development of engineering and/or institufional controls, if necessary. 

• Detailed characterization of ecological habitat in the vicinity of the site, including 
terrestrial, riparian, and aquatic systems. A key component of this ecological 
characterization will address the Litfie Vennilion River. This characterizafion 
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component will address such aspects as sediment deposition patterns, sediment and 
surface water quality, and community assessments. 

CLOSURE 

We look forward to meeting with you to discuss the infonnation summarized herein and the 
applicability of existing site data to the RI/FS process at the site. Please contact representatives 
of Cams or either of the undersigned if you have any questions about the information provided in 
this document or would like to discuss any other site issues. 

Sincerely, 

Peter J. de Haven, P.E. 
Senior Hydrogeologist 

Nandra D. Weeks, P.E. 
Principal/Project Manager 

Attachments 
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Table 1. Summary of Soil Characteristics in Soil Borings 
Cams Chemical Company 

Boring 

Identification 

G-03 
G-03 
C-9 
C-9 

C-11 
C-11 
C-11 
C-8 
C-5 

C-10 
C-10 
P-1 
P-1 
P-2 

P-2 / P-2 DP 
P-15A 
P-17 
P-17 
P-18 
P-19 
P-19 
P-21 
P-21 
P-21 
P-21 
P-22 
P-22 

Depth 
(ft) 

5 
15 
0 
7 
0 
10 
15 
0 
3 
0 
7 

21 
80 
19 
42 
20 
10 
42 
39 
20 
42 
2 5 
21 
41 
60 
41 

106 

Investigation Phase 

1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Invesngation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 

Soil Nature 

weathered green shale 
red shale 

limestone, road pavement 
slag 

limestone, road pavement 
slag 
shale 

lagoon liner 
pleistocene clay 

limestone, road pavement 
reworked shale 

red shale and slag 
slag 

organic soil m slag 
shaley sand in slag 

slag 
slag 

recent alluvium 
slag 

clay and slag 
slag 
slag 
slag 
slag 
slag 
slag 

alluvium 

Grain Size 

clay 
clay 

sandy gravel 
silty sandy gravel 

sandy gravel 
silty sandy gravel 

clay 
gravelly clay 

clay 
sandy gravel 

clay 
clayey sand, some gravel 

sandy gravel 
sandy silty clay 

silty sand 
silty sandy gravel 
silty sandy gravel 

gravelly sand 
gravelly silty sand 

gravel to sand 
grayish red sand 
sandy clayey silt 

gravelly sand 
gravelly sand 
gravelly sand 
gravelly sand 
clayey gravel 

Dry/Moist/Wet 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
dry 
dry 

moist 
dry 
dry 
dry 
wet 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
dry 
wet 

Notes. 
1 DP indicates duplicate sample 
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Table 2. Surmnary of Hydraulic Conductivity Data 
Cams Chemical Company 

Well/ 
Piezometer 

P-6 

P-7 

P-9 

P-15 

P-17 

P-18 

P-18 

MW-1 

MW-1 

MW-2 

G-02 

G-04 

G-05 

Hydraulic Conductivity 

(cm/sec) 

1.6x10"' 

9.5 x 10"' 

5.0 x 10"' 

4.6 X 10"̂  

~5 X 10"̂  

2.2 X 10"-

~4x 10"-

~2x 10"' 

*5 7 x l 0 " -

~7x 10"̂  

4.0 X 10"̂  

2.7x10"^ 

2.0 X 10"' 

(ft/min) 

3.2x10"" 

1 9 X 10"" 

1 0x10"^ 

9.1 xlO"' 

~1 X 10"-

4.3x10"-

8 X 10"-

- 4 x 1 0 " ' 

*I.l xlO"' 

1 X 10"-

7.9x10"' 

5 4x10"^ 

4.0x10" ' 

Remarks 

Slug Test 

Slug Test 

Slug Test 

Slug Test 

Pump Test 

Slug test 

Pump Test 

Pump Test 

Slug Test 

Pump Test 

Slug Test 

Slug Test 

Slug Test 

Notes: 
1. Slug tests and pump tests were performed during the 1994 

Investigation Investigation following groundwater sampling. 
Slug test data were analyzed using the Bouwer and Rice model. 

Pump test data were analyzed using the Theis equation. 

2 "*" indicates a second set of data for the same well. 
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Table 3. Summary of Fieldwork Completed to Date at the Site 
Carus Chemical Company 

Work Element 

Soil/Slag Sampling Locations 

Surface Soil/Slag/Ash Samples' 

Groundwater Samples 

River Sediment Samples 

River/Discharge/Cooling Water Samples 

Holding Pond/Emergency Storage Area 
Sediment Samples 

Screening Site Inspection 
(I EPA) 

5 

5 

4 

5 

3 

Preliminary Site 
Investigation 
(Geosyntec) 

5 

6 

5 

3 

Integrated Site 

Assessment (lEPA)-

3 

3 

5 

1993 Investigation 
(Geosyntec) 

9 

17 

8 

2 

1994 Investigation 
(Geosyntec) 

9 

17 

11 

3 

3 

3 

Total 

31 

48 

28 

16 

5 

6 

Notes 
1 Includes samples obtained for chemical analysis A larger number of samples may have been obtained for visual description and classification 

2 Only ISA samples deemed relevant to OUl included. 
3 Numbers do not include samples obtained for quality control purposes 
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Table 4 Summary Information for Borings and Piezometers 
Cams Chemical Company 

Boring/Piezonieter 

P-1 
P-2 
P-3 
P-4 
P-6 
P-7 
P-9 

P-10 
P-I l 
P-I2 
P-15 

P-15A 
P-17 
P-18 
P-19 
P-20 
P-21 
P-22 

Piezometer 
Boring 
Boring 
Boring 

Piezometer 
Piezometer 
Piezometer 

Boring 
Boring 
Boring 

Piezometer 
Piezometer 
Piezometer 
Piezometer 
Piezometer 
Piezometer 

Boring 
Bonng 

Total Depth 

(ft, BLS) 

90 0 
72.0 
15.5 
12 1 
25.5 
22.7 
120 
7 5 
13 0 
5 0 

45.5 
25 0 
55 0 
62 0 
61 0 
21 5 
77.0 
121 0 

Screened Interval 
(ft, BLS) 

Top 

78.0 
-
-
-

9.0 
100 
5 0 

-
-
-

35 0 
20.0 
38.0 
50.0 
43 0 
110 

-

-

Bottom 

88 0 
-
-
-

24 0 
20 0 
100 

-
-
-

40 0 
25.0 
48.0 
60 0 
53 0 
21 0 

-

-

Depth to Water 

(ft, BLS) 

81 9 
dry 
dry 
dry 
180 
13 2 
6 2 
dry 
dry 
dry 

23.9 
20 9 
29 5 
45.4 
50.1 
dry 
dry 

90 0 

Notes 
1 All borings from the 1994 Investigation have the prefix "P". Piezometers have the same 

designation as the borings in which they were installed "Piezometer" in the column to the right of 
the Piezometer name indicates that a piezometer was installed. "Bormg" indicates that the 
borehole was plugged and abandoned, 
ft, BLS indicates feet below land surface 
"-" indicates not applicable 
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Table 5. Completion Elevations of 1993 and 1994 Investigation 
Piezometers and Monitoring Wells 

Cams Chemical Company 

Well 

G-101 
G-103 
G-I06 
G-02 
G-04 
G-05 

MW-I 
MW-2 

P-1 
P-6 
P-7 
P-9 

P-15 
P-15A 
P-17 
P-18 
P-19 
P-20 

TOC Elevation 
(ft, MSL) 

575 95 
574 57 
573.23 
568 39 
575.30 
577 47 
572 27 
489 08 
548.81 
573.95 
545 21 
534 53 
49178 
492 02 
490 40 
508.49 
514 54 
545 97 

TOC Height Above 
Ground 

(ft) 
2 27 
1 87 
171 
2.70 
2 67 
2.58 
2.48 
0.00 
1.86 
2.64 
2 66 
2 67 
2 57 
2 80 
2 69 
2.64 
2.64 
2 78 

Ground Elevation 
(ft, MSL) 

573 71 
572.70 
571 52 
565 69 
572 63 
574 89 
569 78 
489 08 
546.95 
571 31 
542 55 
531 86 
489 21 
489 22 
487 71 
505.85 
511.90 
543 19 

Notes: 
1 TOC = top of well casing 
2 ft, MSL = feet above mean sea level 
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Table 6 Inorganic Analytical Results for Detected Parameters - Soil Samples 

Carus Cheinical Company 

Boring 
Identification 

Depth (ft) / Description Matrix Investigation Phase 

Region 9 PRGs, Residential Soil (mg/kg) 
Region 9 PRGs, Industrial Soil (mg/kg) 

ssi-xioi 
SS1-XI02 
SS1-X103 
SS1-XI04 
SS1-X105 
1SA-X104 
1SA-X105 
1SA-X106 

C-10 
C-10 
C-11 
C-II 
C-II 
C-5 
C-8 
C-9 
C-9 

G-03 
G-03 

SSl-XlOl 
p-1 
P-I 

P-I5A 
P-17 
P-17 
P-18 
P-19 
P-19 
P-2 
P-2 

P-21 
P-21 
P-21 
P-21 
P-22 
P-22 

0 33 / Background 
0 / Drum/Filter Bag Storage Area 

0 5 / N Fence/E of Property 
0 5/West Bank of LVR 

0 6 7 / S E Comer of Carus Facility 
0 67/Carus Slag Pile 
0 67/Carus Slag Pile 
0 67 / Carus Slag Pile 

0 
7 
0 
10 
15 
3 
0 
0 
7 
5 
15 

0 / Background 
21 
80 
20 
10 
42 
39 
20 
42 
19 
42 
2 5 
21 
41 
60 
41 
106 

Soil (Assumed) 
Soil (Assumed) 

Slag 
Slag 

Soil (Assumed) 
Slag 
Slag 
Slag 

Road Gravel 
Sinter 

Road Gravel 
Slag 
Shale 
Fill 
Fill 

Road Gravel 
Slag 
Shale 
Shale 

Soil (Assumed) 
Slag 
Slag 
Slag 
Slag 

Alluvium 

Slag 
Slag 
Slag 
Slag 
Slag 
Slag 
Slag 
Slag 
Slag 
Slag 

Alluvium 

lEPASSl 
lEPASSl 
lEPASSl 
lEPASSl 
lEPASSl 
lEPA ISA 
lEPAlSA 
lEPA ISA 

1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 

Aluminum 

76,000 

100,000 
17,600 

ND 
9,360 
13,600 
10,900 
35,300 
22,700 
14,100 
12,400 
12,900 
4,580 

23,100 
14,600 
9,560 
5,330 
9,260 
11,600 
15,000 
10,900 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Antimony 

31 
410 

5 5 U 
NA 
30 

4 8 U 
5 5 U 
NA 
NA 
NA 

6 I U 
6 I U 
5 6 U 
5 5 U 
6 I U 
5 9 U 
5 6 U 
5 6 U 
5 7 U 
5 8 U 
5 3 U 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Arsenic 

0.39 
1.60 
5.2 
ND 
245 
2 1 J 
27 J 
22 
65 
110 
12 J 
3.0 J 

21 
6.7 J 
2.8 J 
2.3 J 
5.4 J 
3.3 J 
8.2 J 
4.0 J 
I I U 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Barium 

5,400 
67,000 

148 
ND 
820 
259 
159 
169 
410 
191 
190 
107 
217 
80 
59 
53 
26 
29 
82 
179 
20 
127 
161 
55 

258 
236 
189 
608 
50 
I7J 
152 
85 

471 
124 
117 
65 
136 
32 J 

Beryllium 

150 
1,900 

1 1 
NA 
1 6 
I 5 

0 88 J 
1 6 
13 
I 7 

0 97 J 
0 88 J 
0 76 J 

2 9 
1 1 J 

0 66 J 
0 34 J 
0 54 J 

2 4 
1 1 J 
0 57 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Cadmium 

37 

450 
13 

ND 
41 
71 
II 
36 
60 
181 
9 8 
8 4 
38 
2 4 
21 
2 7 

0 90U 
0 90U 

8 3 
0 93 U 

0 97 
22 
1.9 
9 5 
50 
52 
45 
23 
6 1 
15 

228 
8 4 
6 3 
2 1 
4 6 
18 
2 6 
7 2 

Calcium 

NC 
NC 

4,600 .1 
64,400 
32,200 
12,400 

48,900 J 
ND 

33,400 
50,700 
36,400 
38,600 
16,300 
25,500 
103,000 
56,700 J 
66,200 J 
62,300 
20,200 
38,100 
78,800 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Chromium 

30 
64 

30 
NA 
47 
35 
25 
43 
32 
28 
44 
21 
22 
6 1 
40 
14 

9 8 
17 
23 
27 
23 
22 
6 3 
13 
37 
98 
12 
22 
6 7 
22 
19 
27 
4 0 
41 
2 8 
4 1 
8 6 
8 7 

Cobalt 

900 
1,900 

14 
NA 
3 6 
14 
21 
ND 
46 
ND 
15 
15 
16 

3 5 J 
16 

9 5 J 
8 5 J 

12 
6 9 J 
II J 

8 2 J 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Copper 

3,100 
41,000 

29 
409 
278 
417 
42 

906 
429 

4,340 
59 
39 

232 
27 
30 
20 
17 
13 
54 
47 
12 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Iron 

23,000 
100,000 
18,700 J 

NA 
40,000 
29,400 
18,800 J 

ND 
ND 
ND 

20,000 
18,700 
59,100 
9,980 
18,600 
16,400 
16,700 
14,300 
41,000 
25,700 

8 2 
39,500 
14,100 J 
24,500 J 
33,000 
55,800 
60,300 
54,900 
10,600 
55,700 

35,100J 
97,800 J 
60,800 J 
209,000 

7,920 
5,240 

26,900 J 
39,700 J 

Notes 
1 Results are presented in mg/kg 
2 J indicates estimated concentration 
3 NA indicates not analyzed 
4 NC indicates no applicable regulatory criterion 

5 ND indicates below detection limit, drawn from data sources where detection limits not available 

6 U indicates that constituent concentration was below the indicated detection limit 

7 Shaded cells with bold text indicate concentrations in e.xceedance of industrial screening criteria 
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Table 6 Inorganic Analytical Results for Detected Parameters - Soil Samples 

Carus Chemical Company 

Boring 

Identification 
Depth (ft) / Description Matrix Investigation Phase 

Region 9 PRGs, Residential Soil (mg/kg) 
Region 9 PRGs, Industrial Soil (mg/kg) 

SSI-XIOI 
SS1-X102 
SS1-XI03 
SS1-X104 
SS1-X105 
1SA-X104 
1SA-XI05 
1SA-XI06 

C-IO 
C-IO 
C-II 
C-II 
C-II 
C-5 
C-8 
C-9 
C-9 

G-03 
G-03 

SSl-XIOl 
P-I 
P-I 

P-I5A 
P-17 
P-17 
P-18 
P-19 
P-19 
P-2 
P-2 

P-21 
P-21 
P-21 
P-21 
P-22 
P-22 

0 33 / Background 
0 / Drum/Filter Bag Storage Area 

0.5 / N Fence/E of Property 
0 5 /Wes tBankofLVR 

0 67 / SE Corner of Carus Facility 
0 67/Carus Slag Pile 
0 67/Carus Slag Pile 
0 67/Carus Slag Pile 

0 
7 
0 
10 
15 
3 
0 
0 
7 
5 
15 

0 / Background 
21 
80 
20 
10 
42 
39 
20 
42 
19 
42 
2 5 
21 
41 
60 
41 
106 

Soil (Assumed) 
Soil (Assumed) 

Slag 
Slag 

Soil (Assumed) 
Slag 
Slag 
Slag 

Road Gravel 
Sinter 

Road Gravel 
Slag 
Shale 
Fill 
Fill 

Road Gravel 
Slag 
Shale 
Shale 

Soil (Assumed) 

Slag 
Slag 
Slag 
Slag 

Alluvium 
Slag 
Slag 
Slag 
Slag 

Slag 
Slag 
Slag 
Slag 
Slag 

Slag 
Alluvium 

lEPA SSI 
lEPASSl 
lEPASSl 
lEPA SSI 
lEPA SSI 
lEPA ISA 
lEPA ISA 
lEPA ISA 

1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 InvesUgation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 InvesUgation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 

Lead 

400 
800 
138 
ND 

38,700 
730 
324 
905 
342 

1,370 
190 
225 

3,660 
77 

510 
19 

15 J 
6 2 
49 
21 
2 9 
78 

1,470 
2 1 J 
2,340 
1,400 

48 
290 
23 
34 

2,300 
267 

3,850 
221 
99 
76 
48 
5 5 

Magnesium 

NC 
NC 

2,580 
35,600 
1,220 
1,520 

19,700 
NA 
NA 
NA 

10,100 
6,580 
5,190 
2,390 
1,080 

12,400 
36,300 
12,000 
693 J 
10,600 
11,700 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Manganese 

1,800 
19,000 
934 J 

118,000 
287 J 

2,510J 
10,500 J 

ND 
5,450 
1,290 
3,980 
1,350 
1,480 
122 

1,440 
600 

395 J 
1,530 

81 
417 
1,560 
1,220 

38 
185 

40,600 
1,500 
2,030 
2,280 

57 
217 

1,170 
28 
96 

203 
50 
67 
82 

859 

Mercury 

23 
310 

0 095U 
ND 

0 074U 
1 3 

0.19 
ND 
1 4 
2 1 

0 76 
0.12 U 

1 8 
0.11 U 
0.12U 
0 II UJ 
0 11 U 
0 11 U 
0 11 U 
0 12U 
0 lOU 

0 15 
0 12U 
0.11 U 

2 3 
0 42 

0 12U 
0 11 U 
0 lOU 
0 I 2 U 
0 11 U 
0 I2U 
0 11 U 
0 11 U 

0 15 
0.16 

0 lOU 
0 I 2 U 

Nickel 

1,600 
20,000 

14 
45 

4 0 J 
39 
38 
ND 
105 
119 
37 
37 
22 
7.2 
49 
29 
22 

30 J 
17 
29 
27 
48 
11 
75 
53 
89 
38 
66 
19 
41 

9 1 J 
15 
41 
24 

4 4 U 
4 9 J 

16 
20 

Potassium 

NC 
NC 

6,060 
ND 

5,090 
1,380 

13,500 
8,100 
ND 
ND 

4,670 
3,010 
1,470 
572 J 
2,570 
2,210 
1,250 
3,010 
5,330 
2,740 
2,320 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Selenium 

390 
5100 

4 4UJ 
NA 

4 4UJ 
4 1 U 
4 5 UJ 

18 
ND 
28 

3 5 J 
0 25U 
2 4 J 
1 1 U 
I 2 U 

0 24U 
0 23 U 
I 1 U 
l.l U 
1.2 U 

021 U 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Silver 

390 
5,100 
2 0 U 

21 
2 0 U 
1 7 U 
2 0 U 
ND 
ND 
18 

I 2U 
I 2 U 
I 1 U 
1 I U 
I 2U 
1.2 U 
I 1 U 
1 I U 
1,1 U 
I 2 U 
1 1 U 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Sodium 

NC 
NC 

7,600 
NA 

916J 
815 J 
5,670 
1,440 
1,190 
790 J 
572 J 
356 J 
334 J 
1,130 
591 J 
2 I 3 U 
203 U 
203 U 
1,050 J 
2 I 0 U 
336 J 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Thallium 

NC 
NC 

0 66U 
NA 

0 66U 
0 62U 
0 67U 
0 72 J 

ND 
0 98 J 
0 24U 
0 25U 
0 25 J 
0 22U 
0 24U 
0 24U 
0 24 J 
0 23U 
0 23 U 
0 23U 
021 U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Vanadium 

78 
1,000 

40 
NA 
34 
28 
16 

ND 
110 
ND 
20 
16 
28 
27 
28 
12 

II J 
0 55 
54 
30 
14 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Notes 
1 Results are presented in mg/kg 
2 J indicates estimated concentration 
3 NA indicates not analyzed 
4 NC indicates no applicable regulatory criterion 

5 ND indicates below detection limit, drawn from data sources where detection limits not available 

6 U indicates that constituent concentration was below the indicated detection limit 

7. Shaded cells with bold text indicate concentrations in exceedance of industrial screening criteria 

Page 7 of 24 



Table 6 Inorganic Analytical Results for Detected Parameters - Soil Samples 

Cams Chemical Company 

Boring 
Identification 

Depth (ft) / Description Matrix Investigation Phase 

Region 9 PRGs, Residential Soil (mg/kg) 
Region 9 PRGs, Industrial Soil (mg/kg) 

SSl-XIOl 
SS1-X102 
SSI-XI03 
SS1-XI04 
SSI-XI05 
ISA-X104 
1SA-XI05 
ISA-XI06 

C-IO 
C-10 
C-11 
c-11 
C-II 

c-5 
C-8 
C-9 
C-9 

G-03 
G-03 

SSI-XIOI 
P-I 
P-I 

P-I5A 
P-17 
P-17 
P-18 
P-19 
P-19 
P-2 
P-2 

P-21 
P-21 
P-21 
P-21 
P-22 
P-22 

0 33 / Background 
0 / Drum/Filter Bag Storage Area 

0 5 / N Fence/E of Property 
0 5 / W e s t B a n k o f L V R 

0 67 / SE Comer of Carus Facility 
0 67/Carus Slag Pile 
0 67/Carus Slag Pile 
0 67/Carus Slag Pile 

0 
7 
0 
10 
15 
3 
0 
0 
7 
5 
15 

0 / Background 
21 
80 
20 
10 
42 
39 
20 
42 
19 
42 
2 5 
21 
41 
60 
41 
106 

Soil (Assumed) 
Soil (Assumed) 

Slag 
Slag 

Soil (Assumed) 
Slag 
Slag 
Slag 

Road Gravel 
Sinter 

Road Gravel 
Slag 
Shale 
Fill 
Fill 

Road Gravel 

Slag 
Shale 
Shale 

Soil (Assumed) 
Slag 
Slag 
Slag 
Slag 

Alluvium 
Slag 
Slag 
Slag 
Slag 
Slag 

Slag 
Slag 
Slag 
Slag 
Slag 

Alluvium 

lEPA SSI 
lEPASSl 
lEPASSl 
lEPASSl 
lEPASSl 
lEPA ISA 
lEPA ISA 
lEPAISA 

1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1993 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 InvesUgation 
1994 Investigation 
1994 investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 
1994 Investigation 

Zinc 

23,000 

100,000 
1,200 J 

ND 
3,490 

43,700 
1,700 J 
10,200 
42,000 
37,500 
2,390 
4,130 
8,550 
2,160 
390 
443 
72 
49 
506 
46 
39 

3,030 
1,090 
8,860 

21,600 
15,100 
21,800 
9,700 
9,120 
3,000 
5,400 
489 

26,100 
2,960 
852 

1,270 
3,770 
687 

Cyanide 

1,200 
12,000 
0 32U 

NA 
0 29U 

0 27 
0 26U 

ND 
ND 
ND 

0 60U 
061 U 
0 56U 
0 52U 
0 60U 
0 57U 
0 53 U 
0 55U 
0 54U 
0 53U 
0 52U 

NA 
0 55 U 
0 53U 
0 59U 
0 56U 
0 60U 
0 45 U 
0 52U 
061 U 
0 50U 

0 74 
0 53U 
0 55U 
0 53U 
0 54U 
0 48U 
0 45U 

Bicarbonate 

NC 

NC 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
90 

470 
773 
376 
909 
191 
193 
957 
374 
96 
191 
479 
183 
185 

1,050 
2,610 

Carbonate 

NC 
NC 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0 0090 
0 0030 

7 3 
II 
18 

0 52 
0 052 
0 73 
1 5 

OOOIO 
0 021 
0.057 
0014 
0 025 
0 12 
302 

Sulfate 

NC 

NC 
10 

254 
274 
90 

296 
NA 
NA 
NA 
637 
503 

10,800 
4,160 
1,830 
479 

1,070 
767 

8,640 
498 
527 
NA 

23,200 
19,800 

176 
289 
774 

3,080 
3,580 
3,990 
5,990 
12,500 
3,100 
11,500 
12,900 
9,300 
6,120 
472 

Sulfide 

NC 

NC 
I OU 
NA 

1 OU 
1 OU 
1 OU 
NA 
NA 
NA 

5 6 U 
5 7 U 

5 7 
5 8 

5 6 U 
8 4 U 

20 
5 7 U 

17 
8 4 U 

5 7 
NA 

24 U 
21 U 
547 

21 U 

L 380 
L 22 U 

24 
129 

23 U 
23 U 
23 U 

78 
13 
24 
21 

22 U 

Notes 
1 Results are presented in mg/kg 
2 J indicates estimated concentration 
3 NA indicates not analyzed 
4 NC indicates no applicable regulatory criterion 

5 ND indicates below detection limit, drawn from data sources where detection limits not available 

6 U indicates that constituent concentration was below the indicated detection limit 

7 Shaded cells with bold text indicate concentrations in exceedance of industrial screening criteria 
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Table 7 Organic Analytical Results - Groundwater 

Cams Chemical Company 

Sampling Point 

Monitoring Well 

Matrix 

EPA Region 9 
PRG, Tap Water 

(mg/l) 

Background 
G-II2 

Unknown 

lEl 'ASSI 

G-101 

Shale 

lEPASSl 

G-103 

Till 

lEPASSl 

G-106 

Slag 

lEPASSl 

Cooling Water 

None 

1993 
Investigation 

G-02 

Shale 

1993 
Investigation 

G-04 

Ti l l 

1993 
Investigation 

MW-I 

Slag 

1993 
Investigation 

NPDES Outfall 

None 

1993 
Investigation 

G-04 

Til l 

1994 
Investigation 

P-6 

Ti l l 

1994 
Investigation 

Volaiile Organic Compounds 

1,1,1-Trichloroethane 

1,1,2,2-Tetrachloroelhane 

1,1,2-Trichloroelhane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloroethene (lolal) 

1,2-Dichloropropane 

2-Butanone(MEK) 

2-Hexanone 

4-Meth>-]-2-Pentanone 

Acetone 

Benzene 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chlorofonn 

Chloromelhane 

cis/trans-1,2-Dichloroethene 

CIS-1,3-Dichloropropene 

Dibromochloromethane 

Dichlorobromomethane 

Dichloromelhane (Methylene chloride) 

Elhyl benzene 

Styrene 

Telrachloroelhene 

Toluene 

lrans-l,3-Dichloropropene 

Trichloroethene 

Vinyl Chloride 

Xylenes (unspecified) 

32 

0 000055 

0 00020 

OSl 

0 34 

0 00012 

NC 

0 00016 

70 

NC 

20 

5 5 

0 00035 

0 00S5 

0 0087 

10 

0 00017 

0 11 

0 0046 

0 00017 

0 16 

NC 

NC 

0 00013 

0 00018 

0 0043 

1 3 

1 6 

0 00010 

0 72 

NC 

0 000028 

0 000020 

021 

0019 

OOIOU 

ND 

OOIOU 

OOIOU 

OOIOU 

NA 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

0019 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

0.031 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

NA 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

NA 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

NA 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

NA 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

NA 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

NA 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.55 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 39 

NA 

NA 

0 36 

NA 

NA 

NA 

1.2 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

NA 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

NA 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

0 0050JB 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

NA 

OOIOU 

OOIOU 

OOIOU 

0 0030 IB 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.87 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 95 

NA 

NA 

0 25 

NA 

NA 

NA 

1.4 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 0050U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 0050U 

NA 

NA 

0 0050U 

NA 

NA 

NA 

0 0050 U 

Notes 

1 Results presented in ing/1 

2 B indicates analyte was also delected in ihe blank 

3 I indicates esiimaled concenlralion 

4 NA indicates not analyzed 

5 NC indicates no applicable screening critei ion 

6 ND indicates below detection limit, drawn from data sources where detection limits not available 

7 U indicates that constituent concentration was below the indicated detection hmil 

8 Regulatory criteria are EPA Region 9 Preliminary Remediation Goals lor Tap Water 

9 Shaded cells with bold text indicate concentrations in exceedance of screening critei la 



Table 7 Organic Analytical Results - Groundwater 

Carus Chemical Company 

Sampl ing Point 

Mon i to r i ng Wel l 

Malr i .v 

EPA Region 9 

PRG, Tap Water 

(mg/l) 

Background 

G - I I 2 

Unknown 

l E P A S S l 

G-101 

Shale 

l E P A S S l 

G-103 

T i l l 

l E P A S S l 

G- I06 

Slag 

l E P A S S l 

Cool ing Wate r 

None 

1993 

Invest igat ion 

G-02 

Shale 

1993 

Invest igat ion 

G-04 

T i l l 

1993 

Invest igat ion 

M W - I 

Slag 

1993 

Invest igat ion 

NPDES Out fa l l 

None 

1993 

Invest igat ion 

G-04 

T i l l 

1994 

Invest igat ion 

P-6 

T i l l 

1994 

Invest igat ion 

Semi-Volati le Organic Compounds 

1 

1 

I 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2,4-Trichlorobenzene 

2-Dichlorobenzene 

3-Dichlorobenzene 

4-Dichlorobenzene 

2'-oxybis( 1 -Chloropropane) 

4,5-Trichlorophenol 

4,6-Trichlorophenol 

4-Dichlorophenol 

4-Dimelhylphenol 

4-Dinitrophenoi 

4-Dinitrotoluene 

6-Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methylnaphthalene 

2-Melhylphenol 

2-Nitroamhne 

2-Nilrophenol 

3,3'-Dichlorobenzidine 

3-Nitroanil ine 

4,6-Dini lro-2-melhylphenol 

4-Bromophenyl-phenylether 

4-Chloro-3-rnethylphenol 

4-Chloroanil ine 

4-Chlorophenyl-phenylether 

4-Methylphenol 

4-Nitroani l ine 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

0 0072 

0 37 

0 IS 

0 00050 

0 00027 

3 6 

0 0036 

0 11 

0 73 

0 073 

0 073 

0 036 

0 49 

0 030 

NC 

1 8 

0 11 

NC 

0 00015 

0 0032 

0 0036 

NC 

NC 

0 15 

NC 

0 18 

0 0032 

NC 

0 37 

NC 

1 8 

0 000092 

0 0000092 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

NA 

0 0 2 5 U 

OOIOU 

OOIOU 

OOIOU 

0 0 2 5 U 

OOIOU 

OOIOU 

OOIOU 

O O I O U 

OOIOU 

O O I O U 

0 025 U 

O O I O U 

O O I O U 

0 025 U 

0 025 U 

OOIOU 

O O I O U 

O O I O U 

O O I O U 

OOIOU 

0 025 U 

0 025 U 

OOIOU 

OOIOU 

O O I O U 

O O I O U 

O O I O U 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

NA 

0 0 2 5 U 

OOIOU 

OOIOU 

OOIOU 

0 0 2 5 U 

OOIOU 

O O I O U 

OOIOU 

O O I O U 

OOIOU 

OOIOU 

0 025 U 

OOIOU 

O O I O U 

0 025 U 

0 025 U 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

0 025 U 

0 025 U 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

N A 

0 0 2 5 U 

O O I O U 

O O I O U 

O O I O U 

0 0 2 5 U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

0 025 U 

O O I O U 

O O I O U 

0 0 2 5 U 

0 0 2 5 U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

0 0 2 5 U 

0 0 2 5 U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

NA 

0 0 2 5 U 

OOIOU 

OOIOU 

OOIOU 

0 0 2 5 U 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

0 0 2 5 U 

OOIOU 

OOIOU 

0 025 U 

0 0 2 5 U 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

0 0 2 5 U 

0 0 2 5 U 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

O O I O U 

O O I O U 

0 0 2 5 U 

O O I O U 

O O I O U 

O O I O U 

0 0 2 5 U 

O O I O U 

OOIOU 

OOIOU 

O O I O U 

O O I O U 

O O I O U 

0 0 2 5 U 

OOIOU 

OOIOU 

0 025 U 

0 025 U 

O O I O U 

OOIOU 

OOIOU 

OOIOU 

O O I O U 

0 0 2 5 U 

0 0 2 5 U 

O O I O U 

O O I O U 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

0 025 U 

OOIOU 

O O I O U 

O O I O U 

0 0 2 5 U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

0 0 2 5 U 

O O I O U 

O O I O U 

0 0 2 5 U 

0 0 2 5 U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

0 0 2 5 U 

0 0 2 5 U 

O O I O U 

O O I O U 

O O I O U 

OOIOU 

O O I O U 

NA 

NA 

NA 

N A 

N A 

N A 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

N A 

NA 

NA 

NA 

NA 

NA 

N A 

NA 

NA 

NA 

NA 

N A 

NA 

NA 

NA 

0 0 1 8 U 

O O I O U 

0 0066 U 

0 0015 U 

0 00023 U 

OOIOU 

O O I O U 

O O I O U 

O O I O U 

OOIOU 

0 025 U 

O O I O U 

O O I O U 

O O I O U 

0 0 2 5 U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

0 0 2 5 U 

O O I O U 

O O I O U 

0 0 2 5 U 

0 0 2 5 U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

0 0 2 5 U 

0 0 2 5 U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

0 025 U 

O O I O U 

O O I O U 

O O I O U 

0 0 2 5 U 

OOIOU 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

0 0 2 5 U 

O O I O U 

O O I O U 

0 0 2 5 U 

0 0 2 5 U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

0 0 2 5 U 

0 0 2 5 U 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

N A 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 0 1 8 U 

O O I O U 

0 0066 U 

0 00013 U 

0 00023 U 

NA 

NA 

NA 

NA 

NA 

N A 

NA 

N A 

N A 

N A 

NA 

NA 

NA 

NA 

NA 

N A 

N A 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

N A 

NA 

NA 

0 0 1 8 U 

O O I O U 

0 0066 U 

0 00013 U 

0 00023 U 

Notes 

1 Results presented in mg/l 

2 J indicates estimated concentration 

3 NA indicates not analyzed 

4 NC indicates no applicable screening criterion 

5 ND indicates below detection limit, drawn from data sources where detection limits nol available 

6 U indicates that constituent concentration was below the indicated detection limit 

7 Regulatory criteria ate EPA Region 9 Preliminary Remediation Goals foi Tap Watet 

8 Shaded cells with bold text indicate concentiations in exceedance ot screening critena 
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Table 7 Organic Analytical Results - Groundwater 
Carus Chemical Company 

Sampl ing Point 

Benzo(b)fiuoranthene 

Benzo(g,h,i)perylene 

Benzo(k)nuoranthene 

Bis(2-Chloro-1 -niethylethyl)Ether 

bis(2-Chloroethoxy) methane 

bis(2-Chloroelhyl) ether 

bis(2-Ethylhexyl) phthalate 

Bulylbenzylphlhalale 

Carbazole 

Chrysene 

pibenzo(a,h)anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethylphthalate 

Di-n-butylphthalate 

Di-n-oclylphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobuladiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Hexanoic Acid 

lndeno( 1,2,3-cd)pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nitroso-di-n-propylamine 

N-Nitrosodiphenylamine/Diphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Mon i t o r i ng Wel l 

M a t r i x 

EPA Region 9 

PRG, Tap Water 

(mg/I) 

0 000092 

NC 

0 00092 

NC 

NC 

0 000010 

0 0048 

7 3 

0 0034 

0 0092 

0 0000092 

0012 

29 

360 

3 6 

1 5 

1 5 

0 24 

0 000042 

0 00086 

0 22 

0 0048 

NC 

0 000092 

0071 

0 0062 

0 0034 

0 0000096 

0014 

0 00056 

NC 

11 

0 IS 

Background 

G-112 

Unknown 

l E P A S S I 

OOIOU 

OOIOU 

OOIOU 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

OOIOU 

OOIOU 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

ND 

O O I O U 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

0 025 U 

OOIOU 

OOIOU 

OOIOU 

G-101 

Shale 

l E P A S S l 

OOIOU 

OOIOU 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

OOIOU 

O O I O U 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

O O I O U 

OOIOU 

OOIOU 

OOIOU 

O O I O U 

N D 

O O I O U 

O O I O U 

OOIOU 

O O I O U 

O O I O U 

O O I O U 

0 0 2 5 U 

O O I O U 

O O I O U 

O O I O U 

G-103 

T i l l 

l E P A S S l 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

ND 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

0 0 2 5 U 

OOIOU 

OOIOU 

OOIOU 

G-106 

Slag 

l E P A S S l 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

0.0070 J 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

ND 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

OOIOU 

0 0 2 5 U 

OOIOU 

OOIOU 

OOIOU 

Cool ing Wate r 

None 

1993 

Invest igat ion 

O O I O U 

O O I O U 

O O I O U 

N A 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

0 0030JB 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

NA 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

0 025 U 

O O I O U 

O O I O U 

O O I O U 

G-02 

Shale 

1993 

Invest igat ion 

O O I O U 

O O I O U 

O O I O U 

NA 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

OOIOU 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

N A 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

0 025 U 

OOIOU 

OOIOU 

OOIOU 

G-04 

T i l l 

1993 

Invest igat ion 

0 00018 U 

0 00076 U 

0 0 0 0 1 7 U 

NA 

NA 

NA 

NA 

NA 

NA 

0 0024 

000030 U 

NA 

NA 

NA 

NA 

NA 

OOOIOJ 

0 0021 U 

NA 

NA 

NA 

NA 

NA 

0 00043 U 

N A 

0.045 

NA 

NA 

NA 

N A 

0 0064 U 

N A 

0 0027 U 

M W - 1 

Slag 

1993 

Invest igat ion 

0 041 U 

O O I O U 

0 0 3 5 U 

NA 

O O I O U 

O O I O U 

0 2 3 U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

0 0020 JB 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

N A 

O O I O U 

OOIOU 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

0 025 U 

O O I O U 

O O I O U 

O O I O U 

NPDES Out fa l l 

None 

1993 

Invest igat ion 

O O I O U 

O O I O U 

O O I O U 

N A 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

0 0020 J B 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

N A 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

O O I O U 

0 0 2 5 U 

O O I O U 

O O I O U 

OOIOU 

G-04 

T i l l 

1994 

Invest igat ion 

0 00018 U 

0 00076 U 

000017 U 

N A 

N A 

NA 

N A 

NA 

NA 

0 0015 U 

0 00030 U 

N A 

NA 

NA 

NA 

NA 

0 0021 U 

0 0021 U 

NA 

NA 

NA 

NA 

NA 

0 00043 U 

NA 

0 0 0 1 3 J 

NA 

NA 

NA 

NA 

0 0064 U 

NA 

0 0 0 2 7 U 

P-6 

T i l l 

1994 

Invest igat ion 

OOOOISU 

0 00076 U 

000017 U 

N A 

N A 

N A 

N A 

N A 

N A 

0 0 0 1 5 U 

0 00030 U 

N A 

NA 

N A 

N A 

N A 

0 0021 U 

0 0021 U 

N A 

N A 

N A 

N A 

N A 

0 00043 U 

N A 

O O I O U 

N A 

N A 

N A 

N A 

0 0064 U 

N A 

0 0027 U 

Notes 

1 Results piesented in mg/l 
2 1 indicates estimated concentiation 

3 NA indicates not analyzed 

4 NC indicates no applicable screening criterion 

5 ND indicates below detection limit, drawn from dala sources where detection limits not available 

6 U indicates that constituent concentration was below the indicated detection limit 

7 Regulatoiy ciiteria are EPA Region 9 Preliminaiy Remediation Goals for Tap Walei 

8 Shaded cells with bold text indicate concentrations in exceedance ot screening criteria 
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Table 7 Organic Analytical Results - Groundwater 

Carus Chemical Company 

Sampl ing Point 

M o n i t o r i n g Wel l 

M a t r i x 

EPA Region 9 

PRG, Tap Wa le r 

(mg/l) 

Background 

G-112 

Unknown 

l E P A S S l 

G- IOI 

Shale 

l E P A S S l 

G-103 

T i l l 

l E P A S S l 

G-106 

Slag 

l E P A S S l 

Cool ing Wate r 

None 

1993 

Invest igat ion 

G-02 

Shale 

1993 

Invest igat ion 

G-04 

T i l l 

1993 

Invest igat ion 

M W - 1 

Slag 

1993 

Invest igat ion 

NPDES Ou t fa l l 

None 

1993 

Invest igat ion 

G-04 

T i l l 

1994 

Invest igat ion 

P-6 

T i l l 

1994 

Invest igat ion 

Pesticides 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Aldr in 

alpha-BHC 

alpha-Chlordane 

beta-BHC 

delta-BHC 

Dieldrin 

Endosulfan 1 

Endosulfan 11 

Endosulfan sulfate 

Endrin 

Endrin Aldehyde 

Endrin kelone 

gamma-BHC (Lindane) 

gainma-Chlordane 

Heptachlor 

Heptachlor epoxide 

Methoxychlor 

Toxaphene 

0 00028 

0 00020 

0 00020 

0 0000040 

0 000011 

NC 

0 000037 

NC 

0 0000042 

NC 

NC 

NC 

0011 

NC 

NC 

0 000052 

NC 

0 000015 

0 0000074 

0 18 

0 000061 

000010 u 

000010 u 

000010 u 

0 000050 U 

0 000050 U 

0 000050 U 

0 000050 U 

0 000050 U 

000010 U 

0 000050 U 

0 00010 U 

0 00010 u 

OOOOIOU 

000010 u 

OOOOIOU 

0000050 U 

0 000059 

0000050 U 

0 000050 U 

0 00050 U 

0 0 0 5 0 U 

OOOOIOU 

OOOOIOU 

OOOOIOU 

0000050 U 

0000050 U 

0000050 U 

0000050 U 

0000050 U 

OOOOIOU 

0000050 U 

OOOOIOU 

OOOOIOU 

OOOOIOU 

OOOOIOU 

OOOOIOU 

0 000050 U 

0 000050 U 

0 000050 U 

0 000050 U 

0 00050 U 

0 0050 U 

OOOOIOU 

OOOOIOU 

OOOOIOU 

0 000050 U 

0 000050 U 

0 000050 U 

0 000050 U 

0 000050 U 

OOOOIOU 

0 000050 U 

OOOOIOU 

OOOOIOU 

OOOOIOU 

OOOOIOU 

OOOOIOU 

0000050 U 

0 000050 U 

0 000050 U 

0000050 U 

0 00050 U 

0 0050 U 

OOOOIOU 

OOOOIOU 

OOOOIOU 

0 000050 U 

0 000050 U 

0 000050 U 

0 000050 U 

0 000050 U 

OOOOIOU 

0000050 U 

OOOOIOU 

OOOOIOU 

OOOOIOU 

OOOOIOU 

OOOOIOU 

0 000050 U 

0 000050 U 

0 000050 U 

0 000050 U 

0 00050 U 

0 0050 U 

OOOOIOU 

OOOOIOU 

OOOOIOU 

0 000050 U 

0 000050 U 

0 000050 U 

0 000050 U 

0 000050 U 

OOOOIOU 

0 000050 U 

OOOOIOU 

OOOOIOU 

OOOOIOU 

OOOOIOU 

OOOOIOU 

0 000050 U 

0 000050 U 

0 000050 U 

0 000050 U 

000050 U 

0 0050 U 

OOOOIOU 

OOOOIOU 

OOOOIOU 

0000050 U 

0000050 U 

0000050 U 

0000050 U 

0000050 U 

OOOOIOU 

0000050 U 

OOOOIOU 

OOOOIOU 

OOOOIOU 

OOOOIOU 

OOOOIOU 

0 000050 U 

0 000050 U 

0000050 U 

0000050 U 

0 00050 U 

0 0050 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

N A 

N A 

NA 

NA 

NA 

N A 

N A 

NA 

OOOOIOU 

OOOOIOU 

OOOOIOU 

0 000050 U 

0 000050 U 

0 000050 U 

0 000050 U 

0 000050 U 

OOOOIOU 

0 000050 U 

OOOOIOU 

OOOOIOU 

OOOOIOU 

OOOOIOU 

OOOOIOU 

0 000050 U 

0 000050 U 

0 000050 U 

0 000050 U 

0 00050 U 

0 0 0 5 0 U 

OOOOIOU 

OOOOIOU 

OOOOIOU 

0 000050 U 

0 000050 U 

0 000050 U 

0000050 U 

0 000050 U 

OOOOIOU 

0000050 U 

OOOOIOU 

OOOOIOU 

OOOOIOU 

OOOOIOU 

OOOOIOU 

0 000050 U 

0 000050 U 

0 000050 U 

0 000050 U 

0 00050 U 

0 0050 U 

N A 

N A 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

N A 

N A 

NA 

N A 

NA 

NA 

N A 

N A 

NA 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

NA 

NA 

NA 

NA 

NA 

N A 

NA 

NA 

NA 

N A 

PCBs 

Aroclor 1016 

Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

0 00096 

0 000034 

0 000034 

0 000034 

0 000034 

0 000034 

0 000034 

OOOIOU 

0 0020 U 

OOOIOU 

OOOIOU 

OOOIOU 

OOOIOU 

OOOIOU 

OOOIOU 

0 0020 U 

OOOIOU 

OOOIOU 

OOOIOU 

OOOIOU 

OOOIOU 

OOOIOU 

0 0020 U 

OOOIOU 

OOOIOU 

OOOIOU 

OOOIOU 

OOOIOU 

OOOIOU 

0 0020 U 

OOOIOU 

OOOIOU 

OOOIOU 

OOOIOU 

OOOIOU 

OOOIOU 

0 0020 U 

OOOIOU 

OOOIOU 

OOOIOU 

OOOIOU 

OOOIOU 

OOOIOU 

0 0020 U 

OOOIOU 

OOOIOU 

OOOIOU 

OOOIOU 

OOOIOU 

NA 

N A 

NA 

NA 

NA 

NA 

NA 

OOOIOU 

0 0020 U 

OOOIOU 

OOOIOU 

OOOIOU 

OOOIOU 

OOOIOU 

OOOIOU 

0 0020 U 

OOOIOU 

OOOIOU 

OOOIOU 

OOOIOU 

OOOIOU 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

N A 

N A 

N A 

N A 

NA 

TlCs 

1,2,3-Triinethylbenzene 

Ethylmethylbenzene (unspecified) 

Unknown Aromatic 

NC 

NC 

NC 

NA 

NA 

NA 

N A 

N A 

N A 

NA 

NA 

NA 

NA 

NA 

NA 

N A 

N A 

N A 

N A 

N A 

0 0 3 0 U 

N A 

NA 

NA 

NA 

0 20 J 

N A 

0 020 

N A 

N A 

N A 

NA 

NA 

NA 

NA 

N A 

Notes 

1 Results presented in mg/l 

2 J indicates estimated concentration 

3 NA indicates not analyzed 

4 NC indicates no applicable screening criterion 

5 ND indicates below detection limit, diawn fioiii data souiccs wlieie detection limits not available 

6 U indicates that constituent concentration was below the indicated detection limit 

7 Regulatory criteria are EPA Region 9 Pielimmaiy Remediation Goals for Tap Watei 

S Shaded cells with bold text indicate concentrations in exceedance ol scieemng criteria 
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Table 8. Inorganic Analyses - Groundwater 
Carus Chemical Company 

Parameter 

Aluminum 
Antimony 

Arsenic 
Barium 

Beryllium 
Cadmium 
Calcium 

Cliromium 
Cobalt 
Copper 
Cyanide 

Iron 
Lead 

Magnesium 
Manganese 

Mercury 
Nickel 

Potassium 
Selenium 

Silver 
Sodium 

Thallium 
Vanadium 

Zinc 
Bicarbonate 
Carbonate 

Sulfate 
Sulfide 

Total Suspended Solids 

Monitoring Well 

Matrix 

EPA Region 9 

PRG, Tap Water 

(mg/l) 

36 
0015 

0 000045 
2 6 

0.073 
0018 
NC 
O i l 
0.73 
1 5 

0 73 
11 

0015 
NC 
0 88 
NC 
0 73 
NC 
0 18 
NC 
NC 
NC 

0.036 
11 

NC 
NC 
NC 
NC 

NC 

Blank 

None 

1993 

Investigation 

0 lOU 
0 025U 

OOOIOU 
0 0050 U 
OOOIOU 
0 0040 U 

0.10 U 
0 0050 U 
0 0050 U 
0 0050 U 
0 0062 U 
0.075 U 

0.0010 U 
OlOU 

0 0050 U 
0 00020 U 

OOIOU 
0.0020 U 
OOOIOU 
0 0050 U 

0 9 0 U 
0.0010 U 
0 0050 U 
0 0050 U 

NA 
NA 

I OU 
l O U 
NA 

Blank 

None 

1994 

Invesfigation 

NA 
NA 
NA 

0 0050 U 
NA 

0 0030 U 
NA 

0 0050 U 
NA 
NA 

0 0062 U 
0 14 

OOOIOU 
NA 

0.16 J 
0 00020 U 

0 020U 
NA 
NA 
NA 
NA 
NA 
NA 

0 0050 UJ 
5.0 U 

OOOOIOU 
2.0 U 
l.OU 
6.7 U 

Cooling Water 

None 

1993 

Investigation 

0 lOU 
0 025U 
0.0023 

021 
OOOIOU 
0 0040 U 

116 
0 0050 U 

0 0053 
0 0082 

0 0062 U 
0 69 

OOOIOU 
38 

0 62 
0 00020 U 

OOIOU 
2.5 

OOOIOU 
0 0050 U 

35 
0.0010 U 
0.0050 U 

0 083 
NA 
NA 
114 

l O U 
NA 

G-02 

Shale 

1993 

Investigation 

1.00 
0.025 U 

OOOIOU 
0.055 

0.0010 U 
0.0040 U 

437 
0.0057 
0.019 
0 031 

0 0062 U 
0.84 

0 0058 
103 
3.8 

0 00020 U 
0 041 

13 
0.0050 UJ 
0.0050 U 

115 
OOOIOU 
0.0050 U 

0.31 
NA 
NA 

1,300 
l.OU 
NA 

G-04 

Till 

1993 

Investigation 

NA 
NA 

0.0068 
0 14 
NA 

0 0040 U 
NA 

0 0050 U 
NA 
NA 
NA 
NA 

0.020 J 
NA 
NA 

0 00020 U 
NA 
NA 

0 0050 UJ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

G-04 

Till 

1994 

Investigation 

NA 
NA 
NA 

0.016 J 
NA 

0.0030 U 
NA 

0.0050 U 
NA 
NA 

0 0050 U 
13 

0 0050 U 
NA 

4.7 J 
0 00020 U 

0 020U 
NA 
NA 
NA 
NA 
NA 
NA 

0.042 J 
279 
0.20 

2,990 
1 OU 
NA 

G-05 

Fill 

1993 

Investigation 

6 3 
0.025 U 
0.0055 J 

0.13 
OOOIOU 

0.026 
260 

0.0077 J 
0 022 J 
0.094 

0 0050 U 
11 

2.2 
132 
3.2 

0.013 
0 038 
77 J 

0 0050 UJ 
0.0050 U 

151 
0.0010 U 
0.015 J 
0 0064 

NA 
NA 
885 

l O U 
NA 

G-101 

Shale 

lEPA SSI 

48 
0 025U 
0.021 J 
0 36 J 

0 0020 J 
0.037 
0 30 J 
0 057 

0 047 J 
0 10 

0.0083 U 
34 J 
0.61 
119 
3.7 

0 0016 
0.075 

34 
0 020U 

0.0090 U 
278 

0.0030 U 
0.062 

3.3 
NA 
NA 

1,060 
l.OU 
NA 

G-101 

Till 

PSI 

NA 
NA 

0.0030 
0 lOU 

NA 
0.0050 U 

NA 
0013 
NA 
NA 
NA 
NA 

0.038 
NA 
NA 

0 00020 U 
NA 
NA 

0 0020 U 
0.010 U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Notes 
1 Results presented in mg/l 
2 J indicates estimated result 
3 NA indicates not analyzed 
4 NC indicates no applicable regulatoiy criterion 
5 ND indicates below detection limit, drawn from data sources where detection 
limits not available 
6 U indicates concentration below the indicated detection limit 
7 Regulatoiy criteria are EPA Region 9 Preliminary 
Remediation Goals (PRGs) for Tap Water, USEPA MCL 
used for lead 
8 Shaded cells with bold text indicate concentrations m exceedance of screening 
criteria 
9 Blank = equipment blank 
10 Cooling Water = Sample of cooling water derived from the City of LaSalle 
municipal water supply 
1 1 NDPES = Surface water sample collected near NPDES discharge pipe 
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Table 8. Inorganic Analyses - Groundwater 
Carus Chemical Company 

Parameter 

Aluminum 
Antimony 

Arsenic 
Barium 

Beryllium 
Cadmium 
Calcium 

Chromium 
Cobalt 
Copper 
Cyanide 

Iron 
Lead 

Magnesium 
Manganese 

Mercury 
Nickel 

Potassium 
Selenium 

Silver 
Sodium 

Thallium 
Vanadium 

Zinc 
Bicarbonate 
Carbonate 

Sulfate 
Sulfide 

Total Suspended Solids 

Monitoring Well 

Matrix 

EPA Region 9 

PRG, Tap Water 

(mg/l) 

36 
0.015 

0.000045 
2 6 

0.073 
0.018 
NC 
O i l 
0 73 
15 

0 73 
11 

0.015 
NC 
0 88 
NC 
0 73 
NC 
0 18 
NC 
NC 
NC 

0.036 
11 

NC 
NC 
NC 
NC 
NC 

G-101 

Till 

1993 
Investigation 

0 lOU 
0 025U 
0.0012 J 

0 0 1 8 J 
OOOIOU 
0 0040 U 

204 
0 0050 U 
0 0050 U 

0013 
0 0062 U 
0.075 U 
0011 J 

111 
0 026 

0 00020 U 
0.014 J 

8.2 
0 0050 UJ 
0 0050 U 

215 
OOOIOU 
0.0050 U 

0 23 
NA 
NA 
610 

1 OU 
NA 

G-103 

Till 

lEPA SSI 

123 
0 025U 
0.0071 J 

2.5 J 
0013 
0.019 
655 J 
0.25 

0 071 
0.25 

0 0050 U 
208 J 

0 020U 
195 
14 

0.00020 U 
0.21 
46 

0 020 UJ 
0.0090 U 

2,000 
0 0030 U 

0.25 
3 6 
NA 
NA 

1,680 
1 OU 
NA 

G-103 

Till 

PSI 

NA 
NA 

0.0030 
2 2 
NA 

0012 
NA 
0.16 
NA 
NA 
NA 
NA 

0.045 
NA 
NA 

0 00020 U 
NA 
NA 

0 0020 U 
0.033 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

G-103 

Till 

1993 

Investigation 

0 lOU 
0 025U 
0.0010 
0 024 

OOOIOU 
0 0040 U 

292 
0 0050 U 
0 0050 U 
0 0050 U 
0 0050 U 
0 075U 

0.0050 U 
136 

0 43 
0 00020 U 

0012 
2.4 

0 0050 UJ 
0 0050 U 

125 
0.0010 U 
0 0050 U 

0.18 
NA 
NA 
908 

1 OU 
NA 

G-106 

Slag 

lEPA SSI 

55 
0 025U 
0.0084 J 

0 38 J 
0 0050 J 

0.035 
654 J 
0.12 

0.074 
0.39 

0.0050 U 
85 J 
0.61 
120 
9.1 

0 00020 U 
0 12 
133 

0 020 UJ 
0 0090 U 

215 
0 030U 
0 0 1 9 J 

17 
NA 
NA 

2,080 
1 OU 
NA 

G-106 

Slag 

PSI 

NA 
NA 

0.0060 
0 32 
NA 

0.046 
NA 

0 065 
NA 
NA 
NA 
NA 
0.13 
NA 
NA 

0 00020 U 
NA 
NA 

0 0020 U 
0 055 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

G-106 

Slag 

1993 

Investigation 

0 lOU 
0 025U 
0.0025 
0017 

OOOIOU 
0 0056 

0 58 
0 0050 U 

0012 
0 0050 U 
0 0050 U 

3.1 
0 0096 

64 
6.2 

0 00020 U 
0.022 

80 
0 0050 UJ 
0 0050 U 

13 
OOOIOU 
0 0050 U 

10 
NA 
NA 

1,520 
l O U 
NA 

G-112 

Unknown 

lEPA SSI 

3.4 
0.081 

0.0028 J 
0.17 J 

0.0010 J 
0.0020 J 
0 20UJ 
0 0070 J 
OOIOJ 
0 027 

0 0050 U 
6 1 J 

0 020U 
61 

0 14 
0 00020 U 

0 024 J 
8 4 

0 020 UJ 
0 0090 U 

17 
0 0030 U 
0.015 U 
0 022 J 

NA 
NA 
174 

l.OU 
NA 

Notes 
1 Results presented m mg/l 
2 J indicates estimated result 
3 NA indicates not analyzed 
4 NC indicates no applicable regulatory criterion 
5 ND indicates below detection limit, drawn from data sources where detection 
limits not available 
6 U indicates concentration below the indicated detection limit 
7 Regulatory criteria are EPA Region 9 Preliminary 
Remediation Goals (PRGs) for Tap Water, USEPA MCL 
used for lead 
8 Shaded cells with bold text indicate concentrations tn exceedance of screening 
criteria 
9 Blank = equipment blank 
10 Cooling Water = Sample of cooling water derived fi'om the City of LaSalle 
municipal water supply 
1 1 NDPES = Surface water sample collected near NPDES discharge pipe 
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Table 8. Inorganic Analyses - Groundwater 
Carus Chemical Company 

Parameter 

Aluminum 
Antimony 

Arsenic 
Barium 

Beryllium 
Cadmium 
Calcium 

Cliromium 
Cobalt 
Copper 
Cyanide 

Iron 
Lead 

Magnesium 
Manganese 

Mercury 
Nickel 

Potassium 
Selenium 

Silver 
Sodium 

Thallium 
Vanadium 

Zinc 
Bicarbonate 
Carbonate 

Sulfate 
Sulfide 

Total Suspended Solids 

Monitoring Well 

Matrix 

EPA Region 9 

PRG, Tap Water 

(mg/l) 

36 
0.015 

0 000045 
2 6 

0 073 
0018 
NC 
O i l 
0 73 
15 

0 73 
11 

0.015 
NC 
0 88 
NC 
0 73 
NC 
0 18 
NC 
NC 
NC 

0 036 
11 

NC 
NC 
NC 
NC 

NC 

MW-1 

Slag 

PSI 

NA 
NA 

0.0030 
0.35 
NA 

0.015 
NA 

0.022 
NA 
NA 
NA 
NA 

0.022 
NA 
NA 

0.00020 U 
NA 
NA 

0.0020 
0.018 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

MW-1 

Slag 

1993 

Investigation 

3.7 
0 025U 
0.0090 
0 085 

OOOIOU 
0.029 
603 

0 0050 U 
0 0082 
0 022 

0 0062 U 
7 3 

0.031 
48 
6.6 

0 00020 U 
0 030 

97 
0 0050 UJ 
0 0050 U 

114 
OOOIOU 

0016 
72 
NA 
NA 

1,480 
1 OU 
NA 

MW-1 

Slag 

1994 

Investigation 

NA 
NA 
NA 

0 024 J 
NA 

0.014 
NA 

0 0050 U 
NA 
NA 

0 0085 
4.5 

0.0050 U 
NA 

9.8 J 
0 00020 U 

0 047 
NA 
NA 
NA 
NA 
NA 
NA 
8 4 J 

229 U 
0 2 1 
1,640 
1 OU 
NA 

MW-2 

Unknown 

PSI 

NA 
NA 

0.019 
0.48 
NA 

0.011 
NA 

0.079 
NA 
NA 
NA 
NA 
0.11 
NA 
NA 

0 00020 U 
NA 
NA 

0.0020 
0 038 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

MW-2 

Unknown 

1993 
Investigation 

26 
0 025U 

0.022 
1.1 

0.0037 
0.051 
706 

0.077 
0 10 
3.1 

0 0050 U 
137 
0.30 
140 
17 

0.0021 
021 
108 

0.0050 UJ 
0.0050 U 

227 
0.0013 

0.16 
26 

NA 
NA 

1,460 
2 3 
NA 

MW-2 

Unknown 

1994 

Investigation 

NA 
NA 
NA 

0.034 J 
NA 

0.0030 U 
NA 

0 0050 U 
NA 
NA 

0 0067 
5 9 

0 0050 U 
NA 
2.7 

0 00020 U 
0.038 J 

NA 
NA 
NA 
NA 
NA 
NA 
1.1 
203 
0 17 
1,170 
l.OU 

30 

NPDES Outfall 

None 

1993 
Investigation 

0.11 
0.025 U 
0.0096 

0.17 
0.0010 U 
0.0040 U 

108 
0.011 

0.0050 U 
0 0066 
0 043 
0 30 

0.016 J 
39 

0.45 
0.00020 U 

0.010 U 
10 

0 0050 U 
0 0050 U 

95 
OOOIOU 
0.0009 J 

0.042 
NA 
NA 
226 
21 

NA 

P-1 

Slag 

1994 

Investigation 

NA 
NA 
NA 

0.0068 J 
NA 
2.2 
NA 

0.0066 J 
NA 
NA 

0 0050 U 
1 5 

0.0050 U 
NA 
12 J 

0 00025 
1.1 
NA 
NA 
NA 
NA 
NA 
NA 

831 J 
5 0 
ND 

4,440 
l.OU 

16 

Notes 
1 Results presented in mg/l 
2 J indicates estimated result 
3 NA indicates not analyzed. 
4. NC indicates no applicable regulatoiy criterion 
5 ND indicates below detection limit, drawn from data sources where detection 
limits not available 
6 U indicates concentration below the indicated detection limit 
7 Regulatory criteria are EPA Region 9 Preliniinai-y 
Remediation Goals (PRGs) for Tap Water, USEPA MCL 
used for lead 
8 Shaded cells with bold text indicate concentrations in exceedance of screening 
criteria 
9 Blank = equipment blank 
10 Cooling Water = Sample of cooling water derived from the City of LaSalle 
municipal water supply 
I I NDPES = Surface water sample collected near NPDES discharge pipe 
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Table 8. Inorganic Analyses - Groundwater 
Carus Chemical Company 

Parameter 

Aluminum 
Aitimony 

Arsenic 
Barium 

Beryllium 
Cadmium 
Calcium 

Cliromium 
Cobalt 
Copper 
Cyanide 

Iron 
Lead 

Magnesium 
Manganese 

Mercury 
Nickel 

Potassium 
Selenium 

Silver 
Sodium 

Thallium 
Vanadium 

Zinc 
Bicarbonate 
Carbonate 

Sulfate 
Sulfide 

Total Suspended Solids 

Monitoring Well 

Matrix 

EPA Region 9 

PRG, Tap Water 
(mg/l) 

36 
0015 

0 000045 
2 6 

0 073 
0018 
NC 
O i l 
0 73 
1 5 

0 73 
11 

0015 
NC 
0.88 
NC 
0.73 
NC 
0.18 
NC 
NC 
NC 

0.036 
11 

NC 
NC 
NC 
NC 
NC 

P-6 

Till 

1994 

Investigation 

NA 
NA 

0.0010 u 
0.092 J 

NA 
0 0030 J 

NA 
0.0050 U 

NA 
NA 

0 0062 U 
1 3 

0.067 J 
NA 
25 

0 00020 U 
0 046 
NA 

0 0050 UJ 
NA 
NA 
NA 
NA 
5 3 
453 
0 53 
157 

1 OU 
8 5 

P-7 

Shale 

1994 

Investigation 

NA 
NA 
NA 

0 047 J 
NA 

0.0030 U 
NA 

0 0050 U 
NA 
NA 

0 0050 U 
15 

0011 J 
NA 
21 J 

0 00020 U 
0 031 J 

NA 
NA 
NA 
NA 
NA 
NA 
2 7 J 
384 
0 25 
1,890 
l O U 
NA 

P-9 

Shale 

1994 

Investigation 

NA 
NA 
NA 

0.024 J 
NA 

0.0052 
NA 

0.0050 U 
NA 
NA 

0 0050 U 
0 050U 

0.0050 U 
NA 

0 63 J 
0 00048 
0 020U 

NA 
NA 
NA 
NA 
NA 
NA 

0 94 J 
413 
0 22 
1,510 
l.OU 
NA 

P-15 

Shale 

1994 

Investigation 

NA 
NA 
NA 

0 042 J 
NA 

0 0030 U 
NA 

0 0050 U 
NA 
NA 

0 0050 U 
0.19 

OOIOJ 
NA 

3.3 J 
0.00020 U 

0.020 U 
NA 
NA 
NA 
NA 
NA 
NA 

0 52 J 
466 
0 39 
502 

1 OU 
6 7 U 

P-17 

Alluvium 

1994 

Investigation 

NA 
NA 
NA 

0 025 J 
NA 

0 0030 U 
NA 

0 0050 U 
NA 
NA 

0 0050 U 
5 4 

O O l l J 
NA 
2.0 

0.00020 U 
0.091 
NA 
NA 
NA 
NA 
NA 
NA 
8 8 
223 
0.28 
1,350 
l O U 

28 

P-18 

Alluvium 

1994 

Investigation 

NA 
NA 
NA 

0 0 1 5 J 
NA 
0.56 
NA 

0 0050 U 
NA 
NA 

0 0054 
17 

0 0050 U 
NA 
12 J 

0 00024 
0 49 
NA 
NA 
NA 
NA 
NA 
NA 

382 J 
124 

0.036 
2,450 
l.OU 

28 

P-19 

Slag 

1994 

Investigation 

NA 
NA 
NA 

0 023 J 
NA 

0.072 
NA 

0.0050 U 
NA 
NA 

0 0061 
0 13 

0.0050 U 
NA 
1.2 J 

0 00020 U 
0 046 
NA 
NA 
NA 
NA 
NA 
NA 
6 5 J 
332 
0.29 
1,300 
l O U 
7 9 

Notes 
1 Results presented in mg/l 
2 J indicates estimated result 
3 NA indicates not analyzed 
4 NC indicates no applicable regulatory criterion 
5. ND indicates below detection limit, drawn from data sources where detection 
limits not available 
6 U indicates concentration below the indicated detection limit 
7 Regulatory criteria are EPA Region 9 Preliminaiy 
Remediation Goals (PRGs) for Tap Water, USEPA MCL 
used for lead 
8 Shaded cells with bold text indicate concentrations in exceedance of screening 
criteria 
9 Blank = equipment blank 
10 Cooling Water = Sample of cooling water derived from the City of LaSalle 
municipal water supply 
1 1 NDPES = Surface water sample collected near NPDES discharge pipe 
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Table 9. Inorganic Chemical Analyses - River Sediments 
Carus Chemical Company 

Sampling Point 

Aluminum 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Sulfate 
Sulfide 
Cyanide 

Ecological 

Screening 
Criteria 
USEPA 

Region 5 
NC 

NC 
9.79 
NC 
NC 
0 99 
NC 
43.4 
50 

31.6 
NC 
35 8 
NC 
NC 

0.174 
22.7 
NC .. 
NC 
0.5 
NC 
NC 
NC 
121 
NC 
NC 

0.0001 

Background 

SSI-X208 

lEPA SSI 

3,430 

58 
4.5 

34 U 
0.50 J 

1.3 
87,500 

6.0 
5.5 J 
7.7 

8,600 
7 6 

34,600 
520 J 

0.074 U 
7.4 

733 J 
3.5 UJ 
1 5 U 
171 J 

0 52U 
8 7 
60 

265 
l.OU 

0 26U 

Background 

S/S3 

Geosyntec 

PSI 
NA 

NA 
0 043 
0.65 
NA 

0 021 
NA 

0 024 
NA 
NA 
NA 

OlOU 
NA 
NA 

0 0020 U 
NA 
NA 

0 0020 U 
0.044 
NA 
NA 
NA 
NA 
NA 
NA 

0.25 U 

ISA-X201 

lEPA ISA 

4,170 

NA 
9.2 
ND 
ND 
ND 
ND 
5 3 
ND 
5 5 J 
ND 
6.9 
NA 
ND 
ND 
5 6 J 
409 J 
ND 
ND 
ND 
ND 
11 J 
46 
NA 
NA 
ND 

ISA-X202 

lEPA ISA 

ND 

NA 
ND 
ND 

0.48 J 
29 
ND 
ND 
ND 
109 
ND 
164 
NA 
ND 
0.40 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

4,670 
NA 
NA 
ND 

ISA-X203 

lEPA ISA 

ND 

NA 
ND 
ND 

0 92 J 
47 
ND 
ND 
ND 
259 
ND 
325 
NA 
ND 
0.51 
22 

1,650 
041 J 
ND 
ND 

0 29 J 
ND 

12,100 
NA 
NA 
ND 

ISA-X204 

lEPA ISA 

ND 

NA 
ND 
ND 

0.61 J 
2.7 
ND 
19 

ND 
ND 
ND 
29 

NA 
ND 

0 060 J 
18 

1,490 
0 69 J 

ND 
ND 

0 38 J 
ND 
292 
NA 
NA 
ND 

ISA-X205 

lEPA ISA 

ND 

NA 
16 

ND 
0 55 J 

2.8 
ND 
20 

ND 
ND 
ND 
ND 
NA 
ND 
ND 
25 

ND 
ND 
ND 
ND 
ND 
66 
150 
NA 
NA 
ND 

SSI-X201 

lEPA SSI 

7,980 

5 8 U 
3 3 J 
72 

0.69 J 
37 

24,500 
20 

9 7 J 
102 

15,000 
594 

8,190 
500 J 
0.53 
20 

1,490 
4 7 U 
2 1 U 
175 J 

071 U 
26 

6,500 
125 

l.OU 
0 3 2 U 

SSI-X202 

lEPA SSI 

20,000 

7.6 U 
8.6 J 
157 
1 5 
23 

25,100 
39 
19 
46 

23,100 
1,050 
8,290 
758 J 

0 1 5 U 
29 

3,350 
6.2 U 
2.7 U 
302 J 

0.94 U 
44 

4,630 
250 
16 
1.3 

SSI-X203 

lEPA SSI 

6,200 

5 3 U 
0.44 U 

111 
2.3 
15 

27,100 
38 
11 

186 
46,000 

733 
9,160 
1,580 J 

0.35 
85 

812 J 
0 4 4 U 
1.9 U 
358 J 

0.67 U 
69 

6,290 
267 

1 OU 
0.48 

SSI-X204 

lEPA SSI 

6,810 

7.1 U 
7 7 
226 
1 1 J 
5.1 

75,800 
21 
12J 
49 

15,400 
262 

9.360 
1,210J 

0.18 
17 

1,280 J 
5 5 U 
2 6 U 
304 J 

0 82U 
20 

1,570 
238 

l O U 
0 32U 

S/Sl 

Geosyntec 

PSI 
NA 

NA 
0 038 
0 45 
NA 

0 085 
NA 

0 029 
NA 
NA 
NA 
0 67 
NA 
NA 

0 0020 
NA 
NA 

0.0020 U 
0.010 U 

NA 
NA 
NA 
NA 
NA 
NA 

0 2 5 U 

S/S2 

Geosyntec 

PSI 
NA 

NA 
0 036 

1 5 
NA 

0 0050 U 
NA 

0 022 
NA 
NA 
NA 
0.13 
NA 
NA 

0 0020 
NA 
NA 

0.0020 U 
0 068 
NA 
NA 
NA 
NA 
NA 
NA 

0.25 U 

Notes 
1 Analytical results are presented in mg/kg 
2 S/SI, S/S2, and S/S3 listed as mg/L in TCLP extract 
3 J indicates estimated concentration. 
4 NA indicates not analyzed. 
5 NC indicates no applicable screening criterion 
6 ND indicates below detection limit, drawn from data sources where detection limits not available 
7 U indicates that constituent concentration was below the indicated detection limit. 
8 USEPA Region 5 Ecological Screening Levels for Sediment (August 2003) 
9 Shaded cells with bold text indicates concentrations in exceedance of Ecological Screening Cnteria 
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Table 10. Chemical Analyses - Holding Pond/Emergency Storage Area Sediment Samples from SSI 

Carus Chemical Company 

Category 

Gen Chem 
Gen Chem 

Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
PCB 

SVOC 
SVOC 
SVOC 
SVOC 
SVOC 
SVOC 
SVOC 
SVOC 
SVOC 
SVOC 

voc 
VOC 

voc 

Parameter 
Sulfate 
Sulfide 

Aluminum 
Antimony 
Arsenic 
Barium 

Beryllium 
Cadmium 
Calcium 

Chromium 
Cobalt 
Copper 

Iron 
Lead 

Magnesium 
Manganese 

Mercury 
Nickel 

Potassium 
Sodium 

Vanadium 
Zinc 

Aroclor 1254 
Anthracene 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl) phthalate 
Chrysene 

Fluoranthene 
Phenanthrene 

Pyrene 
Acetone 

Carbon disulfide 
Toluene 

Ecological 
Screening 
Criteria 
USEPA 

Region 5 
NC 
NC 
NC 
NC 
9 79 
NC 
NC 
0 99 
NC 

43 40 
50 00 
31 60 
NC 

35.80 
NC 
NC 
0.17 
22.70 
•NC 
NC 
NC 

121 00 
0.06 
0 06 
0 11 
0 15 
10 40 
0.24 
0.18 
0.17 
0.42 
0.20 
0.20 
001 
0 02 
1 22 

lEPA SSI 

SSI-X205 

161 
140 

4,160 
52 
32 
361 

0 48U 
2.9 

243,000 
57 
12J 
185 

3,890 
70 

15,600 
17,000 
0.27 
50 

942 J 
808 J 

58 
609 

l.OU 
l.OU 
l.OU 
l O U 
1 OU 
1 OU 

0.46 JB 
1 OU 
1 OU 
1 OU 
l.OU 

0.41 B 
0 030U 
0 030U 

SS1-X206 

191 
l.OU 
5,810 

31 
38 
867 

0 43U 
10 

194,000 
42 
18J 
383 

10,200 
326 

17,400 
28,900 

0.29 
91 

1,280 J 
842 J 

50 
2,790 

2.9 
0.25 J 

1.1 
1.0 
1.6 

0.42 J 
0.58 JB 

1.1 
2.3 
1.4 
2.0 

0.22 B 
OOIOJ 
0.010 J 

SSI-X207 

88 
l.OU 
5,580 

20 
6 8 
100 
1 OJ 
5.4 

67,400 J 
20 

8 5 J 
73 

14,100 J 
363 

34,400 
2.030 J 

0 10 
21 

6,570 
3,960 

17 
1,810J 

NA 
041 U 
0 41 U 
041 U 
041 U 
0.41 U 
0,12J 
0.41 U 
0.41 U 
0.41 U 
0.41 U 

0012U 
0.012 U 
0 0070 J 

Notes 
1. Analytical results are presented in mg/kg 
2 B indicates analyte was also detected in the blank 
3 J indicates estimated concenctration 
4 NA indicates not analyzed 
5. NC indicates no applicable screening criterion 
6 ND indicates below detection limit, drawn from data sources where detection limits not available 
7 U indicates that constituent concentration was below the indicated detection limit 
8 USEPA Region 5 Ecological Screening Levels for Sediment (August 2003) 
9 Shaded cells with bold text indicates concentrations in exceedance of Ecological Screening Criteria 
10 Only parameters detected in either sample are shown 
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Table 11 TCLP Metals Analyses - Soil 
Carus Chemical Company 

B o r i n g 

I d e n l i f i c a l i n n 

D e p l h 

( f l ) 
M a t r i x I n v e s l i g a l i o n Phase 

R e g u l a t o r y L i m i t 

B12/SI 

BI2/S2 

BH-1 

BH.6 

G W I 

GW2 

C-10-0 

C.10-7 

C - I I - 0 

C - l l - I O 

C - l l - 1 5 

C-5-3 

C-5-12 

C-6-5 

C-7-6 

c-s-o 

C-9-0 

C-9-7 

0-O.V5 

G-03.15 

G-04-Suiface 

0-04-5 

G-04.15 

SSI-XIOI 

P-l-21 

p. 1-80 

P-I 5 A-20 

P- I7- I0 

p. 17-42 

P-I8-39 

P-I 9-20 

P-I9-42 

P-2-J9 

P-2 DP-42 

P.2.42 

P-21-2 5 

P-21-21 

P.21-41 

P-21-60 

P-22-41 

P-22-106 

Unkovvn 

Unl^oun 

Unkoun 

Unkoun 

Unkowii 

Unkoun 

0 

7 

0 

10 

15 

3 

12 

5 

6 

0 

0 

7 

5 

15 

0 

5 

15 

Unkoun 

21 

SO 

20 

10 

42 

39 

20 

42 

19 

42 

42 

25 

21 

41 

60 

41 

106 

SI.ILl 

Slai: 

Sintei 

Sinter 

Slai; 

Slat 

Road Gin\e l 

Sintei 

Road Gin\e l 

Slaa 

Shale 

Fill 

Shale 

Ti l l 

Ti l l 

Fill 

RoadGiavel 

SJau 

Shale 

Shale 

Fill 

Fill 

T i l l 

Unknown 

Stan 

Slai; 

Slai; 

Slac 

Al luMuin 

Slai! 

Slatt 

Slai; 

Slai! 

Slai! 

Slai! 

Slau 

Slai! 

Slai! 

Slau 

Slai! 

Al luvium 

Geos^mec PSI 

Geosyniec PSI 

Geosmlec PSI 

Geos>nlec PSI 

GeosMilec PSI 

Geos^-nlec PSI 

1993 InvestiL 

1993 InvestiL 

1993 Inveslit 

1993 InvestiL 

1993 Inveslii 

1993 InvestiL 

1993 InvesliL 

1993 InvestiL 

1993 InvesliL 

1993 InvestiL 

1993 InvesliL 

1993 InvestiL 

1993 InvestiL 

1993 InvestiL 

1993 InvesHL 

1993 InvesliL 

1993 InvestiL 

1994 InvesliL 

1994 InvestiL 

1994 InvesHL 

1994 InvestiL 

1994 InvesliL 

1994 InvestiL 

1994 InvestiL 

1994 InvesliL 

1994 InvestiL 

1994 InvesliL 

1994 InvestiL 

1994 InvestiL 

1994 InvesliL 

1994 InvesliL 

1994 InvestiL 

1994 InvesliL 

1994 InvesML 

1994 InvestiL 

ation 

ation 

anon 

ation 

anon 

ation 

anon 

ation 

anon 

ation 

anon 

ation 

anon 

anon 

anon 

anon 

ation 

anon 

anon 

ation 

anon 

ation 

ation 

anon 

ation 

ation 

ation 

ation 

ation 

anon 

anon 

ation 

anon 

ation 

ation 

A l u m i n u m 

N C 

NA 

NA 

NA 

NA 

NA 

NA 

0 t o u 

0 l O U 

0 l O U 

1 0 

0 t o u 
0 l O U 

NA 

NA 

NA 

0 t o u 
0 l O U 

4 7 

0 l O U 

0 l O U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

A n t i m o n y 

NC 
NA 

NA 

NA 

NA 

NA 

NA 

0 025 U 

0 025 U 

0 025 U 

0 025 U 

0 025 U 

0 025 U 

NA 

NA 

NA 

0 0 2 5 U 

0 025 U 

0 025 U 

0 025 U 

0 025 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Arsen ic 

5 0 

0 0010 u 

OOOIOU 

OOOIO u 

OOOIOU 

OOOIOU 

0 10 

0 0 5 0 U 

0 0 3 0 U 

0 0 5 0 U 

0 0 5 0 U 

0 0 5 0 U 

0 0 5 0 U 

0 0 5 0 U 

0 0 5 0 U 

0 0 5 0 U 

0 0 5 0 U 

0 0 5 0 U 

0 0 5 0 U 

0 0 5 0 U 

0 050 U 

0 0 5 0 U 

0 0 5 0 U 

0 0 5 0 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

B a r i u m 

IflO 

0 l O U 

0 24 

0 26 

1 1 

0 26 

0 64 

055 

1 6 

0 ISJ 

0 13 

0 09 

OSl 

t 7 U 

0 66 

1 4 

052 

I 3 

0 0S3 

2 4 

0 42 

t 8 

1 9 

2 0 

0 57 

0 055 J 

0 07SJ 

2 0 

1 5 

0 92 

0 25 

0 I 6 J 

0 13 J 

0 13 1 

0 07S J 

0 078 J 

0 054 1 

0 069 J 

O t O J 

0 11 J 

0 075 J 

0 62 

B e r y l l i u m 

N C 

NA 

NA 

NA 

NA 

NA 

NA 

OOOIOU 

OOOIOU 

OOOIOU 

0 0 0 I 7 J 

OOOIOU 

OOOIOU 

NA 

NA 

NA 

OOOIOU 

OOOIOU 

0 0043 J 

OOOIOU 

OOOIOU 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

C a d m i u m 

1 0 

0 048 

0 050 

I 2 

0 62 

021 

043 

0016 

0 083 

0 45 

0 13 

0 0075 

0 0040 U 

0 0040 U 

0 0040 U 

0 0040 U 

0 0053 

0 0040 U 

0 11 

0 0040 U 

0 0040 U 

0 88 

0 095 

0 0061 

0 059 

0 028 

021 

0 17 

0 79 

0 096 

0 33 

0 062 

1 1 

0 25 

0 14 

0 14 

0 040 

0 027 

0 067 

0 29 

0 021 

0 0080 

C a l c i u m 

N C 

NA 

NA 

NA 

NA 

NA 

NA 

055 

576 

790 1 

2S7 1 

190 I 

691 

NA 

NA 

NA 

557 

684 1 

637 J 

677 1 

6S4J 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

C h r o m i u m 

50 
OOIOU 

0013 

OOIOU 

OOIOU 

0014 

0 041 

0 0050 U 

0 0050U 

0 0050 U 

0 0050U 

0 0050U 

0 0050 U 

0 0050U 

0 0050U 

0 0050U 

0 0050U 

0 0050U 

0 0055 

0 0050U 

0 0050 U 

0 0050U 

0 0050 U 

0 0050 U 

0 0050 U 

0 0050U 

0013 

0 025 

0 020 

0 0050U 

0 0068 J 

0 0097 J 

0 0050U 

0 0050 U 

0 0050U 

0 0050U 

0 0050U 

0 0054 J 

0 0050U 

0 0089 J 

0 0094 J 

0 0050 U 

C o b a l l 

NC 
NA 

NA 

NA 

NA 

NA 

NA 

0 0050U 

0 0050U 

0 0050 U 

0 022 1 

0 0050 U 

0 0050 U 

NA 

NA 

NA 

0014 J 

0 0072 J 

0 029 J 

0 0050 U 

0 0050 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

C o p p e i 

N C 

NA 

NA 

NA 

NA 

NA 

NA 

0 0050U 

0 0078 J 

0 012 1 

0 12 

0 0050U 

0011 J 

NA 

NA 

NA 

0 0050U 

0 0050U 

0 097 

0 0091 J 

0 0050U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

I r o n 

N C 

NA 

NA 

NA 

NA 

NA 

NA 

0 075 U 

0 075 U 

0 075 

019 

0 075 U 

0 075 U 

NA 

NA 

NA 

0 075 U 

0 075 U 

3 2 

0 075 U 

0 075 U 

NA 

NA 

NA 

0 0 5 0 U 

0 0 5 0 U 

5 1 

0 23 

015 

0 19 

0 19 

0 42 

021 

0 0 5 0 U 

0 34 

0 22 

0 0 5 0 U 

0 0 5 0 U 

0 0 5 0 U 

1 0 

1 5 

0 0 5 0 U 

Lead 

5 0 

1 1 

0 l O U 

0 3S 

0 43 

0 l O U 

5 2 

0 0 3 0 U 

0 12 

1 8 

0 57 

0 0 3 0 U 

0 030 U 

0 0 3 0 U 

0 030 U 

0 0 3 0 U 

0 0 3 0 U 

0 030 U 

0 0 3 0 U 

0 030 U 

0 0 3 0 U 

0 094 

0 030 U 

0 0 3 0 U 

0 0 2 0 U 

34 

0 023 

5 8 

7.2 

0 0 2 0 U 

0 12 

0 0 2 0 U 

0 0 2 0 U 

0 63 

0 0 2 0 U 

0 0 2 0 U 

2 4 

0 048 1 

051 

0 39 

021 

0 0 2 0 U 

M a g n e s i u m 

N C 

NA 

NA 

NA 

NA 

NA 

NA 

15 

IS 

31 

26 

6 S J 

38 

NA 

NA 

NA 

84 

31 

45 

29 

39 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Manganese 

NC 
NA 

NA 

NA 

NA 

NA 

NA 

0 035 

4 0 

5 9J 

1 4 1 

0S2 

5 2 

NA 

NA 

NA 

2 6 

6 6 J 

3 0 J 

1 8 J 

6 4 J 

NA 

NA 

NA 

032 

0 13 

5 4 

95 J 

2 8 1 

7 4 J 

1 8 1 

0 17 J 

0 32 J 

7 2 

0 054 

0 052 

0 062 

0 65 

0 67 J 

0 7S 

0 069 

4 9 

M e r c u r y 

0 2 

0 0 0 2 0 U 

0 0020 U 

0 0020U 

0 0020 U 

0 0020 U 

0 0020 

0 00020 U 

000020 U 

000020 U 

000020 U 

000020 U 

000020 U 

000020 U 

000020 U 

000020 U 

000020 U 

0 00020 U 

0 00020 U 

0 00020 U 

0 00020 U 

0 00020 U 

0 00020 U 

0 00020 U 

0 00020 U 

0 00020 U 

0 00020 U 

0 00020 U 

0 00020 U 

0 00020 U 

0 00020 U 

0 00020 U 

0 00020 U 

0 00020 U 

0 00020 U 

0 00020 U 

0 00020 U 

0 00020 U 

0 00020 U 

000020 U 

000020 U 

000020 U 

N icke l 

NC 
NA 

NA 

NA 

NA 

NA 

NA 

0012 

0013 

OOI I 

0 030 

0010 

0 023 

NA 

NA 

NA 

0 033 

OOIOU 

0 027 

OOIOU 

OOIOU 

NA 

NA 

NA 

0 0 2 0 U 

OOSI 

0 78 

0 22 

0 035 1 

023 

0 25 

0 029 J 

1 1 

0 049 

0 0 2 0 U 

0 0 2 0 U 

0 025 J 

0 094 

0 0 2 0 U 

0 0 2 0 U 

0 0 2 0 U 

0 0 2 0 U 

Potass ium 

NC 
NA 

NA 

NA 

NA 

NA 

NA 

66 

33 

15 

2 6 1 

13 

16 

NA 

NA 

NA 

75 

44 

7 7 

2 0 U 

S3 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Se len ium 

1.0 

0 0020 U 

0 0020 U 

0 0020 U 

0 0020 U 

0 0020 U 

0 0020 U 

0 0 5 0 U 

0 0 5 0 U 

0 0 5 0 U 

0 050 U 

0 0 5 0 U 

0 0 5 0 U 

0 0 5 0 U 

0 0 5 0 U 

0 0 5 0 U 

0 0 5 0 U 

0 0 5 0 U 

0 0 5 0 U 

0 0 5 0 U 

0 0 5 0 U 

0 0 5 0 U 

0 0 5 0 U 

0 0 5 0 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

S i l ve r 

5.0 
0 032 

0015 

0016 

0 023 

0013 

0 027 

0 0050 U 

0 0050 U 

0 0050 U 

0 0050 U 

0 0050 U 

0 0 0 5 0 U 

NA 

NA 

NA 

0 0 5 0 U 

0 0050 U 

0 0050 U 

0 0050 U 

0 0050 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

T h a l l i u m 

N C 

NA 

NA 

NA 

NA 

NA 

NA 

O l O U 

0 t o u 

0 0052 J 

0 0024 J 

00015 J 

0 t o u 
NA 

NA 

NA 

0 t o u 

0 0061 J 

0 0020 J 

0 0032 J 

0 0026 J 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

V a n a d i u m 

N C 

NA 

NA 

NA 

NA 

NA 

NA 

0 0 5 0 U 

0 0050 U 

0 0050 U 

0 0050 U 

0 0050 U 

0 0050 U 

NA 

NA 

NA 

0 0060 1 

0 0050 U 

0 0050 U 

0 0050 U 

0 0050 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Z i n c 

N C 

NA 

NA 

NA 

NA 

NA 

NA 

1 6 

7 4 

69 1 

100.1 

0 084 J 

0 16 

NA 

NA 

NA 

0 12 

0 088 1 

2 S J 

0 28 J 

0 0661 

NA 

NA 

NA 

t 3 

1 7 

662 

6 2 1 

7 8 J 

4 5 1 

4 9 J 

107 J 

9 1 1 

76 

2 2 

2 1 

184 

4 6 J 

1 I J 

6 4 1 

6 2 

1 7 

Notes 

1 Results presented in mg/l 

2 J indicates estimated concentiation 

3 NA indicates not analj-zed 

4 NC indicates no applicable scieemng cntenon 

5 ND indicates belou' detection Inni l , diawii fioin data soun.es where detection li inils nol a\ailable 

6 U indicates that conslituenl concentiation uas below the indicated deleclion limit 

7 Regulatoiy limits per EPA To.xicily Chaiacteiislic Leaching Pioceduie (TCLP) Scieemng Cii lena 

S Shaded cells u i th bold ie \ i indicate concentiations in exceedance of scieeninii ciitena 
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Table 12. Comparison of Total and TCLP Metals Concentrations in River Sediment, 1994 Investigation 
Carus Chemical Company 

Parameter 

Barium 
Cadmium 
Chromium 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Zinc 

Ecological 
Screening 
Criteria 
USEPA 

Region 5 **"' 
NC 
0.99 
43.4 
NC 
35 8 
NC 

0.174 
22 7 
121 

TCLP 
Screening 
Criteria 

USEPA'" 

100 
1.0 
5.0 
NC 
5.0 
NC 
02 
NC 
NC 

Quarry Bridge-07B 

Total 

101 
2.4 
13 

16,100 
101 
584 
0.35 
24 
180 

TCLP 

0.83 
0.0058 

0.0050 U 
0 050U 
0 020U 

1 6 
0 00020 U 

0 020U 
0 35 

Section Line 

Total 

35 J 
21 
7.1 

41,500 
56 
662 

0 12U 
25 

1,400 

TCLP 

0.68 
0.0050 

0 0050 U 
0.050 U 
0.026 
43 

0.00020 U 
0 028 J 

14 

Stii St. Bridge-05B 

Total 

42 J 
4.3 
4 6 

9,990 
31 
310 

0.13 U 
13 

598 

TCLP 

0.82 
0 033 

0.0050 U 
0.050 U 

0 032 
50 

0 00020 U 
0 040 

68 

Notes 
1 Concentration units in mg/kg for total soil and mg/l for TCLP. 
2. Samples collected November 1994. 
3 J indicates that constituent concentration was between the detection limit and the contract required detection limit. 
4. NC indicates no applicable regulatory criterion. 
5. U indicates that constituent concentration was below the indicated detection limit. 
6 USEPA Region 5 Ecological Screening Levels for Sediment (August 2003) 
7. TCLP limits per EPA Toxicity Characteristic Leaching Procedure (TCLP) Screening Criteria. 
8 Shaded cells with bold text indicate concentrations in exceedance of ecological screening critena. 
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Table 13. Total Metals Analysis - Holding Pond Sediment 
Carus Chemical Company 

Category 

Gen Chem. 
Gen Chem. 
Gen Chem. 
Gen Chem 
Gen. Chem 

Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 
Metal 

Parameter 

Cyanide 
Bicarbonate 
Carbonate 

Sulfate 
Sulfide 
Barium 

Cadmium 
Chromium 

Iron 
Lead 

Manganese 
Mercury 
Nickel 
Zinc 

USEPA Region 5 
Ecological 

Screening Criteria 

0 0001 
NC 
NC 
NC 
NC 
NC 
0 99 
43.4 
NC 
35 8 
NC 
0.17 
22.7 
121 

Pond Line 1 

1 1 U 
638 
51 

719 
142 U 
2,020 

8.3 
130 

33,800 J 
133 

46,700 
0.81 
174 

1,620 J 

Pond Line 1 DP 

1 2 U 
538 
47 

967 
137 U 
6,770 

4.9 
277 

127,000 J 
141 

103,000 
1.4 
448 

513 J 

Pond Line 2 

1 3 U 
539 
50 

1,240 
155 U 
7,310 

4.5 
255 

109,000 J 
148 

76,200 
1.9 
495 

595 J 

Pond Line 4 

1 5 U 
289 
4 9 

25,800 
177 U 
3,620 

5.2 
280 

193,000 J 
130 

155,000 
0.97 
737 

551 J 

Notes 
1 Concentration units are given in mg/kg 
2 Samples collected in 1994 Investigation 
3 NC indicates no applicable regulatory criterion 
4 USEPA Region 5 Ecological Screening Levels for Sediment (August 2003). 
5 Shaded cells with bold text indicates concentrations in exceedance of ecological screening criteria 
6 DP indicates a duplicate sample 
7 Samples were composite samples collected from several depth and location in the soft sediment on a same section 
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Table 14 TCLP Metals Analyses - Holding Pond Sediment 
Carus Chemical Company 

Category 
Metal 

Metal 

Metal 

Metal 

Metal 

Metal 

Metal 

Metal 
Metal 

Parameter 
Barium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Mercury 

Nickel 
Zinc 

TCLP Standard 
100 

10 

50 

NC 

5.0 

NC 

0.20 

NC 
NC 

Pond Line 1 
1 6 

0.0054 

0.0050 U 

0.050 U 

0.021 

1.8 

0 00020 U 

0.24 
0.49 

Pond Line 1 DP 
0.65 

0 0030 U 

0.0092 J 

0 050U 

0 020U 

147 

0.00020 U 

0 19 
0.12 

Pond Line 2 
0 76 

0.0030 U 

0 0080 J 

0 056 J 

0.020 U 

125 

0.00020 U 

0 16 
0.090 

Pond Line 4 
0.13 J 

0 0030U 

0 023 

0 050U 

0 020U 

454 

0 00020 U 

0.33 
0.087 

Notes 
I Concentration umts are given in mg/kg 
2. Samples collected in 1994 Investigation. 
3 J indicates estimated concentration 
4 NC indicates no applicable regulatory criterion. 
5 U indicates that constituent concentration was below the indicated detection limit. 
6. USEPA Region 5 Ecological Screening Levels for Sediment (August 2003). 
7. Shaded cells with bold text indicates concentrations in exceedance of ecological screening criteria 
8. DP indicates a duplicate sample. 
9. Samples were composite samples collected from several depth and location in the soft sediment on a same section. 
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Table 15. TCLP PAH Analysis - Holding Pond Sediment 
Carus Chemical Company 

Parameter 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)antliracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno( 1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Pond Line 1 
0018U 
OOIOU 
0 0066 U 

000013 U 
0.00023 U 
000018 U 
0 00076 U 
0,00017 U 
0 0015U 
0.00030 U 
0.0021 U 
0 0021 U 
0.00043 U 

OOIOU 
0 0064 U 
0.0027 U 

Pond Line 2 
0018U 
OOIOU 

0.0066 U 
0.00013 U 
0 00023 U 
000018 U 
000088 U 
000017 U 
0 0015U 

0 00030 U 
0 0021 U 
0.0021 U 
0.00043 U 

0.010 U 
0.0064 U 
0 0027 U 

Pond Line 4 
0018U 
O.OIOU 
0 0066 U 

000013 U 
0.00023 U 
000018 U 
0.00076 U 
0.00017 U 
0 0015U 
0 00030 U 
0 0021 U 
0 002IU 
0 00043 U 

OOIOU 
0 0064 U 
0.0027 U 

Notes' 
1 Concentration units are given in mg/L 
2 Samples were collected in November 1994 
3 U indicates that constituent concentraUon was below the indicated detection limit. 
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Table 16. River-Water Analyses 

Carus Chemical Company 

Parameter 

Barium 
Cadmium 
Chromium 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Zinc 
Cyanide 
Bicarbonate 
Carbonate 
Sulfate 
Sulfide 
Total Suspended 
Solids 

Ecological 
Screening 

Criteria USEPA 

Region 5 "*' 
0 22 

0.00015 
0 042 

1(7, 

00012 
NC 

I.3E-06 
0 029 
0 066 

0.0052 
NC 
NC 
NC 
2(7) 

NC 

Quarry 
Bridge 

0 098 J 
0 0030 U 
0.0050 U 

1.4 

0.0028 J 
0 19 

0.00020 
0.020 U 
0 028 
0.010 
251 
3.0 
37 

l.OU 

30 

5tli St. 
Bridge 

0 12 J 
0 0030 U 
0 0050 U 

1.9 
0.0020 J 

0.11 
0.00022 
0.020 U 
0.096 

0 0062 U 
246 
3.1 
40 

1 OU 

102 

Section Line 

0 11 J 
0.0030 U 
0.0050 U 

3.5 
0.0076 J 

1 8 
0 00020 U 

0 028 J 
0.12 

0.010 
251 
3.3 
39 

I OU 

72 

Notes 
1. Concentration units given in mg/l. 
2. Samples were collected in November 1994. 
3. J indicates estimated concentration 
4. NC denotes that no applicable standard exists. 
5. U indicates that constituent concentration was below the indicated detection limit. 
6. USEPA Region 5 Ecological Screening Levels for Water (August 2003) 
7. Screening criteria for iron and sulfide represent USEPA Region 4 Freshwater Chronic 

Criteria for Organisms, per USEPA 822-Z-99-00I, April 1999. 
8. Shaded cells with bold text indicates concentrations in exceedance of Ecological Screening Criteria. 
9. The "Quarry Bridge" sample is the upgradient sample. 
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